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INTRODUCTION. 


A. — Hirschberg’s  Investigations, 

Ophthalmology  is  the  first  special  branch  of  medicine, 
the  history  of  which  is  actually  known  in  all  its  available 
details.  This  progress  is  due  to  the  regretted  Julius  Hir- 
schberg,  late  professor  of  ophthalmology  in  Berlin,  who 
was  at  the  same  time  a  learned  linguist  and  a  historian 
of  great  merit.  He  spent  the  last  twenty- five  years  of 
his  life  over  the  composition  of  his  immense  History  of 
Ophthalmology  which  fills  seven  bulky  volumes  and  which 
is  absolutely  unique  of  its  kind  f1).  Hirschberg  used 
always  to  go  back  to  the  original  sources,  and  so  he  spent 
five  years  solely  in  research  work  towards  the  reconsti¬ 
tution  of  the  history  of  ophthalmology  among  the  Arabs 
and  other  Islamic  peoples.  He  had  to  procure  dozens 
of  manuscripts  of  Arabic  and  Persian  medical,  surgical 
and  ophthalmological  treatises,  had  them  translated  by 
eminent  orientalist  scholars  such  as  J.  Lippert  and  E. 
Mittwoch,  and  edited  German  translations  of  the  best  of 
these  text-books  (2)  which  revealed  an  astonishingly  high 
standard  of  ophthalmological  science  and  practice  among 
the  Arabs  of  the  Xth  and  Xlth  centuries.  At  the  same 


(1)  J.  Hirschberg,  Geschichte  der  Augenheiltcunde.  In  Graefe-Sae- 

misch,  Handbuch  der  gesammten  Augenheillcunde,  vols.  XII  to  XV, 
Leipzig  and  Berlin  1899  to  1918.  The  history  of  Arabic  ophthalmology 
is  contained  in  vol.  XIII  (1908),  pp.  1-282.  ( ) ) 

(2)  (a)  J.  Hirschberg  and  J.  Lippert,  Die  Augenheillcunde  des 

Ibn  Sina,  Leipzig  1902.  (Y) 

(6)  J.  Hirschberg,  J.  Lippert  and  E.  Mittwoch,  Die  arabischen 
Augenarzte.  I.  All  Ibn  A-sdA  Erinverungsbuch  fur  Augenarzte,  Leipzig 
1904.  II.  ' Ammdr ,  Halifa,  Saldh  ad-Din,  Leipzig  1905. 

(c)  J.  Hirschberg,  Die  arabischen  Lehrbiicher  der  Augenheillcunde. 
Anhang  zu  den  Abhandl.  d.  Konigl.  Preuss.  Akademie  der  Wissensch, 
Berlin  1905. 
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time  Hirschberg  traced  the  course  followed  by  the  historical 
development  of  medicine  and  ophthalmology  :  first  their 
rise  during  the  time  of  the  Abbasid  Caliphs  of  the  IXth 
century  when,  under  the  protection  of  the  rulers, — parti¬ 
cularly  of  al  Ma’mun  and  al-Mutawakkil — many  learned 
physicians  translated  the  entire  canon  of  Greek  science 
into  Syriac  and  Arabic  (J).  Swiftly  Greco- Arabic  science, 
with  some  Persian  and  Indian  additions,  reached  its  zenith 
about  the  year  1000  a.d.  In  ophthalmology  this  point  is 
marked  by  two  excellent  text-books,  the  Oculists’  Note- 
Book  by  cAli  ibn  cIsa  ^p  ^  Jp,  a  Christian  of  Baghdad,  and 

the  Select  Book  on  Eye  Diseases  by  ‘Xmmar  b.  Adi  ^  ^  ^ 
of  Mosul  a  Muslim  who  practised  in  Cairo.  Then 

follows  the  slow  decline  of  science  until  the  XVth  century 
a.d.  when  western  science  begins  to  awaken  and  to  surpass 
in  output  the  Orient  whose  best  works  had  in  the  meantime 
been  translated  into  Latin.  It  must  be  admitted  that 
in  ophthalmology  even  the  latest  Arabic  treatises  are  very 
much  superior  to  the  text -books  produced  in  Europe  before 
about  1700  a.d. 

Hirschberg  succeeded  in  finding  in  Arabic  literature, 
specially  in  Ibn  Abi  Usaibi  Vs  wM  jl  ^1  great  Classes 

of  Physicians  (2)  the  names  of  no  less  than  thirty- 
two  special  Arabic  treatises  on  eye  diseases,  in  addition 
the  same  number  of  names  of  oculists  and  also  of  six  sections 
on  ophthalmology  incorporated  in  the  bulky  Arabic  encyclo¬ 
pedias  of  medicine  and  surgery  compiled  by  Phases,  Avi¬ 
cenna,  Abulcasis  and  other  famous  Arabic,  Persian  and 
Moorish  physicians.  Of  these  treatises  on  eye- diseases 
he  was  able  to  get  one  Persian  and  eleven  Arabic  ones 
copied,  on  which  he  based  his  intimate  knowledge  of  the 
essential  features  of  Islamic  ophthalmological  science. 
On  the  other  hand,  for  the  early  period  of  Arabic  medicine 

(1)  See  the  new  encyclopedic  work  of  George  Sarton,  Introduction 
to  the  History  of  Science,  Baltimore,  1927,  pp.  543  foil.  (V) 

(2)  Printed  in  Arabic  in  Cairo,  1299  a.h.,  1882  a.d.,  in  two  volumes. 
The  European  edition,  Konigsberg  1884,  is  scarce.  We  quote  him  as 

IAU.  it) 


lie  had  to  confine  himself  to  mediaeval  Latin  translations,, 
as  the  original  Arabic  works  were  either  lost  or  unavailable, 
as  e.g.  Rhases’  (ar-Rdzi)  ^j\J\  enormous  Arabic  collec¬ 
tion  alHawi,  ^j\h\  (Continens),  a  vast  compilation  of 

all  the  medical  knowledge  of  the  first  half  of  the  Xth  century. 

Nevertheless,  Hirschberg’s  great  philological  insight 
enabled  him  to  discover  that  one  of  the  earliest  ophthal- 
mological  text-books  of  the  Arabs,  which  bears  the  name 
of  The  Booh  of  the  Ten  Treatises  {or  Discourses )  on  the  Eye, 
composed  by  Hunain  Ibn  Is-haq  j^l  ^  (IXth  cen¬ 
tury),  exists  under  a  false  name  in  two  different  mediaeval 
Latin  translations,  viz.  in  the  Galeni  Liber  de  0 culls  trans¬ 
late  a  Demetrio  (1)  and  in  the  Liber  de  Oculis  Constantini 
Africani  (2).  Hirschberg  furnished  proofs  for  his  assertion 
in  a  very  remarkable  little  publication  (3).  He  found 
that  most  of  the  numerous  quotations  from  the  ophthal¬ 
mology  of  Hunain  jc.*-  (J  ohannitius) ,  which  he  had 

met  in  the  Latin  translation  of  ar-Razi’s  ^j\)\  great 

medical  encyclopedia  (4),  occurred  again  in  both  of  the 
afore-mentioned  Latin  ophthalmic  books.  Moreover,  the 
sequence  of  chapters  in  these  two  treatises  corresponds 
exactly  to  that  of  Hunain’s  Ten  Treatises  on  the  Eye  as 
given  by  the  Arab  medical  historian  Ibn  Abi  Usaibica 
4.^1  \,l  .  These  three  Latin  translations,  although 

very  badly  made  and  carelessly  printed,  enabled  Hirschberg 
to  trace  the  general  course  of  this  early  Arabic  ophthalmology 
and  to  state  that  all  the  later  oculists  had  borrowed  from 


(1)  In  Galeni  Oyer  a  omnia,  Venetiis,  1541,  vol.  VIII,  1545,  p.  683  foil, 
and  in  other  editions  of  Galen’s  works  (o). 

(2)  In  Omnia  Opera  Ysaac,  etc.,  Lugduni,  1515,  foil.  172-178  r.  See 
our  remarks  on  p.  XXXIV  (1). 

(3)  J.  Hirschberg,  Ueber  das  dlteste  arabische  Lehr'buch  der  Augen- 
heilfcunde.  Sitzungsber  der  Konigl.  Preuss.  Akad.  d.  Wissenschaften, 
XLIX,  1903,  November  26  (V). 

(4)  Rhasis  El-Havy,  i.e.  Continens,  first  edition,  Brixise  1486,  later 
editions  Venetiis  1500,  1506,  1509  \A). 
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it  and  elaborated  it,  notably  cAli  b.  cIsa  y  'Ammar 
the  Persian  Abu  Rub  b.  Mansur  y  1 

known  as  Zarrin-Dast  c— :>  l/M  »  the  Spanish-Moorish 
oculist  al-  Ghafiqi  jjh)l  (Spain,  Xllth  century),  Khalifa 
b.  Abi’l-Mahasin  jMAI  <jl  ,  Salahad-Din 

(Syria),  al-Qaisi  (Egypt,  XHIth  century)  al-Akfani 

JUTVI  and  ash-Shadili  JiUJI  (both  of  them  in  Egypt, 
XlVth  century). 

B. — Early  Arabic  Ophthalmologic  al  Treatises. 

When  Hirschberg’s  history  of  Arabic  ophthalmology 
appeared,  in  1 908, 1  began  to  make  investigations  in  Oriental 
libraries  with  a  view  to  finding  some  of  the  lost  original 
texts,  and  supplying  one  or  other  of  the  missing  links  in 
Hirschberg’s  work.  One  of  my  principal  aims,  viz.  to 
find  the  admirable  treatise  On  Of  tics  by  I  bn  al-Haitham 
^Jt\  y\  (d.  in  Egypt  about  1030  a.d.),  the  contents  of  which 

we  know  only  from  a  Latin  translation,  has  not  been 
realised  (x).  But  I  was  able  to  find,  in  1908,  in  the  private 
library  of  H.E.  Ahmad  Taimur  Pasha  ju^,  a 

manuscript  volume  containing  no  less  than  eight  very  old 
text-books  of  ophthalmology.  This  library  has  been 
transferred  by  the  learned  proprietor  to  Cairo,  where  it 
is  now  installed  in  a  fine  building  on  quite  modern  principles. 
It  is  without  any  doubt  the  richest  and  best  kept  private 
library  in  the  Orient.  Taimur  Pasha  has  generously 
allowed  many  scholars  to  use  and  copy  many  of  his  innume¬ 
rable,  rare  and  valuable  manuscripts  which  he  has  collected 
throughout  his  laborious  life.  I  have  to  thank  him  for 
all  his  liberality  which  has  enabled  me  to  find  and  publish 
a  series  of  hitherto  unknown  Arabic  medical  treatises. 


(x)  See  M.  Meyerhof,  Die  Optik  der  Araber.  Zeitschr.  f.  ophthal 
molog.  Optik  Jabrig.  VIII,  1920,  p.  16  foil.,  p.  42  foil.  (^) 
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I  found  other  manuscripts  in  the  Khedivial  (now  National) 
Library  in  Cairo,  in  the  Municipal  Library  in  Alexandria, 
in  private  libraries  at  Beirut,  Damascus  and  Aleppo,  and 
I  have  been  able  to  buy  some  medical  manuscripts  in  Arabic, 
Persian  and  Turkish  for  my  own  library  from  Egypt, 
Syria,  Turkey  and  Persia.  Others  exist  in  the  great  public 
libraries  of  the  European  capitals,  particularly  among  the 
recent  acquisitions,  which  were  not  yet  known  to  Hirs- 
chberg.  I  here  cite  principally  a  MS.  in  the  Academy 
of  Sciences  in  Leningrad  (1)  containing  nine  old  ophthal- 
mological  treatises,  eight  of  which  are  identical  with  those 
in  Taimur  Pasha’s  collection.  Professor  Krachkovsky 
was  kind  enough  to  order  a  copy  of  the  whole  MS.  for  me 
and  to  send  it  to  Cairo.  Consequently  I  am  now  able  to 
give  the  following  list  of  early  treatises  on  eye-diseases. 
(IXth  to  Xlth  cent,  a.d.),  most  of  which  are  still  extant 
in  old  MSS.  and  waiting  for  publication  (2). 

C. —  Chronological  List  of  the  early  Arabic  Trea¬ 
tises  on  Eye-Diseases  with  special  reference 
to  those,  Copies  of  which  are  extant  in  Libraries. 

I. — Daghal  al  ' Ain  Jo  (The  Alteration  of  the  Eye) 

by  Abu  Zakariyva  Yulianna  b.  Masawaih*  bf'jyl 

(777  to  857  a.d.),  Christian  court-physician  in  Baghdad 
and  teacher  of  Hunain.  This  is  the  earliest  treatise  on 


(v)  Ign.  Krackovskij,  Les  manuscrits  arabes  de  la  collection  de  Gregoire 
IV,  Patriarche  di  Antioche  (in  Russian).  Leningrad,  1924.  No.  42, 
p.  19  foil.  (  W) 

(2)  For  details  see  : —  ( )  ) ) 

M.  Meyerhof,  Einige  neuere  Funde  von  Handschriften  arabischer 
Augendrzte.  Centralblatt  f.  prakt.  Augenheilkunde,  1909,  November. 

M.  Meyerhof,  Les  plus  anc.iens  manuscrits  des  oculistes  arabes.  Bull, 
de  la  Soc.  d’Ophth.  d’Egypte.  Annee  1910.  Le  Caire  1911,  p.  7  foil. 

M.  Meyerhof,  New  Light  on  the  early  Period  of  Arabic  medical  and 
ophthalmological  Science.  Bull,  of  the  Ophth.  Soc.  of  Egypt,  Cairo, 
1926,  p.  25-37. 
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ophthalmology,  the  Greek,  Syriac  and  other  special  text¬ 
books  being  lost  (1).  It  is  written  in  bad  Arabic,  with 
many  Greek,  Syriac  and  Persian  technical  terms,  a  rather 
confusing  compilation  without  system,  and  doubtless 
intermixed  with  later  interpolations.  One  complete  MS. 
is  extant  in  Taimur  Pasha’s  library  (Cairo),  another  one  in 
Leningrad. 

II.  — Marijat  Mihnat  al-Kahhdlinjb\*£}\  4^*,  (knowledge 

of  the  Oculists’  Examination),  ascribed  to  the  same 
Ibn  Masawaih  A  small  treatise  in  the  form  of 

questions  and  answers,  not  dealing  with  therapy.  It 
cannot  be  attributed  to  Ibn  Masawaih,  as  the  technical 
terms  bear  the  marks  of  a  later  period.  Two  complete 
MSS.  exist  in  the  above-mentioned  libraries. 

III.  — Al-Ashr  Maqdlat  jiVAin  j  ^6* 

(The  Ten  Treatises  on  the  Eye)  composed  by  Hunain  Ibn 
Is-haq  (809  to  877  A.D.).  This  earliest  systematic  text-book 
on  ophthalmology  is  the  subject  of  the  present  publication. 
Two  defective  MSS.  exist  in  the  afore-mentioned  libraries, 
one  of  them  illustrated. 

IV.  — Kitdb  al-Masd’il  fi-l-'Ain  j  jrLil  (The  Book 

of  the  Questions  on  the  Eye)  ascribed  to  the  same  Hunain  b. 
Is-haq  U  •  It  is  an  extract  from  the  first  six 

treatises  of  the  foregoing  book,  in  the  form  of  207  questions 
and  answers  on  the  anatomy,  physiology  and  pathology 
of  the  eye,  without  considering  treatment.  I  am  inclined 
to  attribute  this  book  to  one  of  Hunain’s  pupils,  although 
all  the  later  MSS.  and  Ibn  Abi  Usaibi'a  :A 

assert  that  Hunain  composed  it  for  his  sons  Dawud  *jj\* 
and  Is-haq  .  I  hope  later  on  to  publish  the  text 
with  a  translation  in  a  European  language.  I  know  five 


(9  Analysis  and  extracts  in  German  by  M.  Meyerhof  and  C.  Pruefer, 
Die  Augenheiltcunde  des  Juhannd  ibn  Mdsawaih.  In  Der  Islam,,  vol.  VI, 
1915,  p.  217-256.  OY) 
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complete  MSS.  of  this  book,  in  two  different  editions. 
The  older  form  is  represented  by  the  MSS.  in  the  libraries 
of  Leningrad  (fond  GregoirelV.,  No.  42),  the  British  Museum 
(Or.  6888)  and  Taimur  Pasha  (Cairo),  the  later  by  the  MSS. 
of  Leyden  No.  671  and  Cairo  (Nat.  Library  VI.  No.  477). 


V. —  Gdwdmi '  Kitdb  Gdlinus  fi-l-Amrdd  al-Hdditha  fil-'Ain 

<>*)!  (j  ZM  j  o-jJU  ^1  (Summary  of 

Galen’s  Book  on  the  Diseases  originating  in  the  Eye). 

A  hitherto  unknown,  small  compilation  by  an  unknown 

author.  It  mav  be  an  extract  of  Galen’s  lost  book  On  the 

%/ 

Diagnosis  of  Eye-diseases.  It  is  a  simple  enumeration  of 
91  eye-diseases  and  their  symptoms,  intermixed  with  many 
Greek  terms.  It  must  be  of  rather  early  composition. 
Two  complete  MSS.  exist  in  Leningrad  and  Cairo  (Taimur 
Pasha). 


VI. — Kitdb  al-Basar  wal-Basira  J  I  j  I  (The  Book 

of  Vision  and  Perception)  P)  attributed  to  the  eminent 
physician,  mathematician,  astronomer  and  translator  Thabit 
b.  Qurra  of  Harran  0J  ^  A~l?(in  Mesopotamia,  836  to 

901  a.d.).  I  was  able  to  procure  the  two  existing  copies 
(Taimur  Pasha  and  Leningrad)  and  to  translate  one  of  them 
with  the  help  of  the  orientalist  Dr.  C.  Priifer.  The  result 
shows  that  this  treatise  is  a  shameless  plagiarism  of  the 
later-mentioned  text-book  of  'Ammar  (2).  In  the  text 
Bhazes  is  cited,  so  that  this  book  must  have  been  composed 
after  the  year  930  a.d.,  and  has  nothing  to  do  with  the 
great  Sabian  (star- worshipper)  scientist  of  Mesopotamia, 
Thabit  b.  Qurra  who  died  in  901  a.d. 


P)  The  title  is  given  by  some  Arabic  bibliographies  in  the  form  of 
K.  al-basir  wal-basira  j* U!  (Book  of  the  Seer  and  the 

Sight).  (  ^  V  ) 

(s)  C.  Pruefer  and  M.  Meyerhof,  Die  angebliche  AugenheilJcunde 
des  Thdbit  b.  Qurra.  Centralbl.  f.  prakt.  Augenheilkunde,  1911,  Jan,  and 

Peb.  ( \t ) 
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VII.  — An-Nihdya  w’al-Kifdya  fi  Tarkib  al-'Ainain,  etc. 

(The  Aim  and  Suffi¬ 
ciency  of  (Instruction  concerning)  the  Structure  of  the  Eyes, 
etc.)  by  Khalaf  at-Tuluni  j,JjA I  ,  a  Muslim  oculist 

who  composed  this  book,  probably  in  Egypt,  during  the 

years  from  877  to  914  a.d.  It  must  have  been  a  bulky 

book,  but  one  which  was  lost  rather  early,  since  Hirschberg 

found  only  one  quotation  from  it  in  the  later  ophthalmo- 

logical  treatises.  I  have  hitherto  been  unable  to  find 

even  a  fragment  of  this  book. 

% 

VIII.  — Firdaws  al-Hikma  X&J- 1  ^ (The  Paradise  of 

Wisdom)  is  the  title  of  a  great  treatise  on  general  medicine, 
completed  in  850  a.d.  by  rAli  Ibn  Rabban  at-Tabari^  Jc, 

^jL)\  y  a  famous  physician  in  the  service  of  the  caliphs  in 

Baghdad,  a  pupil  of  Hunain  and  one  of  the  teachers  of  the 
great  Rhazes  (1).  I  was  able  to  procure  a  copy  of  the 
section  on  eye-diseases  from  the  only  existing  complete 
MS.  (British  Museum,  Arundel,  Or.  41),  thanks  to  Dr. 
Jacob  Leveen.  It  is  a  short  description  of  the  most  common 
eye-diseases,  with  a  longer  part  dealing  with  their  treat¬ 
ment  and  many  recipes  for  eye-salves.  It  has  no  connection 
with  Hunain5 s  two  ophthalmol  ogical  books  which  were 
probably  composed  after  850  a.d. 

IX.  — Al-Hdwi  eJa Jl  j  ( Coniinens ),  the  enormous 

encyclopedic  compilation  of  the  entire  science  of  medicine 

made  by  Abu  Bakr  Muhammad  ibn  Zakariyya  ar-Razi  y) 
Jl  li  Jj  ^1  (Rhazes  d.  about  923  a.d.),  contains  a  long 

section  on  eye-diseases.  Hirschberg  gave  an  extract  based 
on  the  Latin  translation.  A  photographic  copy  of  the  only 
MS.  of  this  section,  in  the  Escorial  library,  was  sent  to  me 
in  January  1928.  It  is  of  great  interest  for  the  present 


P)  An  analysis  of  the  whole  bulky  work  (360  chapters),  the  earliest 
existing  encyclopedia  of  medicine,  is  given  by  Edward  G.  Browne 
( Arabian  Medicine,  Cambridge,  1921,  p.  42  foil.),  who  hoped  to  edit  and 
translate  it,  but  died  before  he  could  begin  this  important  task,  ( )  ® ) 
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publication,  as  it  comprises  numerous  quotations  from 
Hunain’s  Ten  Treatises  on  the  Eye. 

Eight  out  of  the  foregoing  nine  are  treatises,  or  sections 
of  treatises,  on  eye-diseases  composed  during  the  first 
century  of  Arabic  scientific  medicine,  viz.,  from  830  to 
930  a.d.  (1).  One  of  them  is  lost  and  the  remaining  eight 
were  unknown  or  inaccessible  to  Hirschberg.  The  following 
are  such  ophthalmological  treatises  or  sections  as  have 
mostly  been  studied  by  Hischberg,  Lippert  and  Mittwoch 
in  the  original  text.  I  found  only  one  hitherto  unknown 
treatise  on  eye-diseases,  by  an  oculist  of  the  Xlth  century 
a.d.,  and  I  hope  to  have  in  hand  before  long  a  second  one. 
A  rapid  survey  of  these  treatises,  which  have  been  published 
in  part  already,  may  be  sufficient. 

X.  — Tadhkirat  al-Kahhdlin  ^yJUXJl  ifX  (Xote-book  of  the 
oculists)  by  cAli  ibn  cIsa  Jo ,  a  Christian  oculist  of  Bagh¬ 
dad,  composed  about  1000  a.d.,  by  far  and  away  the  best 
and  most  complete  text-book  on  eye-diseases.  It  contains 
the  whole  of  Greek  oculistic  science  as  transmitted  by 
Hunain,  with  many  practical  additions.  The  Arabic 
text  has  hitherto  remained  unpublished  (2),  but  it  exists 
in  a  great  number  of  complete  MSS.  I  know  at  least  a 
dozen  of  them  in  Cairo  alone.  Two  of  them — of  different 
editions — are  in  my  possession. 

XI. -Al-MuntaJchab  fi  ' Ilag  Amrdd  al-AHn 

jjJI  (Selection  in  the  Treatment  of  Eve-Diseases)  by 

Ammar  b.  All  al-Mawsili  J^L\  (Egypt,  about 

1000  a.d.).  A  shorter,  but  equally  excellent  text-book 
with  many  original  remarks  and  observations.  Translated 

(x)  I  found  in  Taimur  Pasha’s  library  an  early  forerunner  in  the  shape 
of  the  Booh  of  Poisons,  by  the  famous  Arabic  physician  and  alchemist 

Gabir  b.  Hayyan  JU-  (Vllth  century).  This  unique  MS.  has 

been  studied  and  will  be  edited  by  Professor  J.  Ruska,  now  in  Berlin.  0*\) 

(2)  German  translation  by  Hirschberg  and  Lippert.  $eenote2(6),p.I.  (  W) 
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by  Hirschberg  and  Mittwoch  (4)  from  an  Arabic  and  a 
Hebrew  incomplete  copy.  I  sent  Prof.  Mittwoch  a  copy 
of  Taimur  Pasha’s  MS.  the  only  complete  one,  for  his  intend¬ 
ed  edition  of  the  text.  A  fragment  of  the  book  is  in  Lenin¬ 
grad,  another  one  is  in  my  possession. 

XII.  — TarJcib  air*  Ain  w'AshkdlJid  wa-Madawdt  c Ilalhd 

1 1 U&JAj  (Structure  of  the  Eye,  its 

Formation  and  the  Treatment  of  its  Diseases  by  'All  b. 
Ibrahim  b.  Bakhtishur)  This  treatise, 

nowhere  mentioned  and  quite  unknown,  exists,  in  two  com¬ 
plete  copies,  in  the  libraries  of  Leningrad  and  of  Taimur  Pasha. 
It  is  not  as  good  as  the  two  fore-going  text-books,  as  the 
author  was  not  an  oculist,  but  a  medical  practitioner  of 
Kafr  Tab  ^>1 (Syria).  He  must  have  lived  in  the 

Xlth  century,  partly  in  Egypt,  as  he  speaks  of  a  successful 
treatment  in  Cairo  about  1067  a.d.  I  recently  published 
the  gist  of  the  book  with  a  translation  of  parts  of  it  (2). 

XIII.  — Tibb  at-* Ain  1  (Medicine  of  the  Eye)  (3) 

by  Gibra’il  b.  'Ubaidallahb.Eakhtishu'^l^  ^  ^  J? ^ 

(d.  1006  in  Baghdad),  a  famous  Christian  practitioner 
and  descendant  of  the  great  medical  family  of  the  Bakhti- 
shu'  who  served  the  Abbassid  caliphs  as  court-physicians 
from  the  end  of  the  VHIth  century  a.d.  onwards  (4).. 
The  only  existing  MS.  is  in  Syria  in  a  private  library,  ac¬ 
cording  to  Cheikho  (5),  and  I  am  now  trying  to  obtain 

a  copy  of  it. 

P)  See  note  2  ( b ),  p.  I. 

(2)  Max  Meyerhof,  Eine  unbeJcannte  arabische  AugenheilJcunde  des 
11.  J ahrhunderts  n.  Chr .  In  Archiv  f.  Geschichte  der  Medizin,  vol,  XIX, 

1927,  p.  63-79.  (\  \) 

(3)  Ibn  Abi  Usaibi  *a  gives  it  the  title  :  Risdla  fi-'Asab  al ' Ain  ,j 

(jyJI  (Missive  on  the  Nerves  of  the  Eye),  supposing  that  this  is  the 

same  work.  (  V  •  ) 

(4)  See  Edward  G.  Browne,  Arabian  Medicine,  p.  23-24.  ( y  \ ) 

(5)  Louis  Cheikho,  Catalogue  des  manuscrits  des  auteurs  arabes  chrd~ 
tiens  depuis  V Islam,  (in  Arabic).  Beyrouth,  1924,  p.  224  No.  874.  (y  y\ 
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XIV.  — Al-Qdnun  ft  ’t-Tibb  ^JJI  j  jjUII  (Canon  of 
Medicine)  by  Abu  Ali  al-Husain  ibn  Sina  L-.  y  Jo  y\ 

(Avicenna  d.  1037  A.D.).  This  vast  medical  encyclopedia, 
second  only  to  Rhazes’  Hdwi  ,  was  printed  in  Arabic 

in  Rome  in  1593  and  in  Cairo  in  1294  a.h.  (1877  a.d.).  The 
anatomy  taken  from  this  work  has  been  translated  into 
French  (1),  the  ophthalmology  into  German  (2). 

XV.  — Kamil  as-Sind'a  SpU  J*£"  (The  Complete  [Text¬ 
book]  of  the  Art)  or  al-MaliM  Jllll  (The  Royal 

Book)  by  -Ali  ibn  al-'Abbas  <j-UJI  Jo  a  Persian  Muslim 

(d.  994  a.d.)  was  printed  in  Cairo  in  1294  (1877)  and  contains 
likewise  an  anatomical  section  translated  by  de  Koning  (3) 
and  an  ophthalmological  section  summarised  by  Hirschberg(4 ) . 

XVI.  — Al-Mu* dlaga  al-Buqrdtiyya  Xb Ijjjl  (The 

Hippocratic  Treatment)  by  the  Persian  Muslim  Abu  T-Hasan 
Ahmad b.  Muhammad  at-Tabari^L)l  y  juA  yA-\  y\ (second 

half  of  Xth  century  a.d.)  is  almost  entirely  unknown  and 
seems  to  exist  in  three  MSS.  only  (Oxford,  India  Office 
and  Munich.)  An  extract  in  an  incomplete  ancient  MS. 
is  in  my  possession.  Hirschberg  discovered  the  clinical 
value  of  this  book,  of  the  ophthalmological  part  of  which, 
the  fourth  discourse,  he  gives  an  analysis  (5).  Tabari 
himself  notes  in  this  book  that  he  wrote  a  long  special 
treatise  on  eye-diseases,  which  is  unhappily  lost,  and  was 
probably  already  lost  in  the  XIHth  century  (iau). 


(1)  P.  De  Koning,  Trois  Traites  d’anatomie  arabes.  Leyden,  1903, 
pp.  432-781.  (TV) 

(2)  Hirschberg  and  Lippert,  Die  Augenheillcunde  des  Ibn  Sind ^ 
Leipzig,  1902.  (Y  t) 

(3)  l.c.  pp.  90-431.  (Y©) 

(4)  Geschichte  d.  Augenheillcunde,  vol.  XIII,  p.  115.  (Yl) 

(5)  Hirschberg,  l.c.,  pp.  40-41,  107-114.  (YV) 
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XVII. — At-Tasrif  Jills'  (The  Explanation)  by  Abu 

T-QasimKhalafb.  al-'Abbasaz-Zab-^jl ^  j>l 

rawi  (d.  in  1013  a.d.  at  Cordova)  has  been  printed  with  a 
Latin  translation  (*)  and  translated  into  French  (2).  Hirsch- 
berg  gives  a  short  analysis  (3)  of  the  part  dealing  with 
ophthalmic  surgery. 

The  foregoing  are  the  seventeen  actually  known  pro¬ 
minent  treatises  on  eye-diseases  dating  from  the  time 
of  the  rise  and  culmination  of  Arabic  medicine.  The 
output  of  the  time  of  its  decline  was  far  greater.  But  all 
these  numerous  books  did  not  add  anything  of  importance 
to  Greek  ophthalmology  as  it  was  handed  down  by  Hunain 
with  the  additions  of  the  oculists  of  the  Xth  century  a.d. 

We  will  now  cast  a  glance  at  the  life  and  work  of 
Hunain  the  supposed  author  of  the  book  which  forms  the 
subject  of  the  present  edition. 

D. — The  Life  of  Hunain  ibn  Is-haq  ^  . 

Hitherto  there  has  existed  no  comprehensive  European 
biography  of  Hunain  who  is  called  by  Leclerc  une  des  plus 
be\les  intelligences  et  un  des  plus  beaux  caracteres  que  Von 
rencontre  dans  Vhistoire ,  and  even  la  plus  grande  figure  du 
IXe  siecle.  Among  the  Arabs  Ibn  Abi  Usaibica 

devotes  to  Hunain  a  very  explicit  bio-bibliographical 
paragraph  (4)  on  which  most  of  the  later  Arabic  and  Oc¬ 
cidental  biographical  sketches  are  based.  IAU  partly 
copied  the  rather  inadequate  article  by  Ibn  al  Qifti  Jaii)'j3(5). 

Q)  J.  Chaining,  Abulcasis  de  Chirurgia  Arabice  et  Latine,  Oxonii, 
1778  (YA). 

(2)  L.  Leclerc,  La  chirurgie  d’ Abulcasis,  Paris,  1861  (YA). 

(3)  Hirschberg,  lx.,  pp.  117-119  (Y'*). 

(4)  Ibn  Abi  Usaibi'a,  Uyun  al  anba'  fi  tabaqdt  al-atibbcC  LXl 

LbVl  OliLh  (Sources  of  Information  concerning  the  Classes  of 
Physicians).  Ed.  Cairo,  1882,  vol.  I.,  pp.  184-200.  Quoted  as  IAU  (Y'  \  )j 

(5)  Ibn  al  Qifti’s  Tarih  al-Hukamad  *  jlr?  History  of  Scientists, 

■ed.  Julius  Lippert.  Leipzig,  1903,  pp.  171-177  (Y'Y). 
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The  Fihristz~*j4A )l  of  Ibn  an-Nadim^jdl  ^(^gives  a  very 

incomplete  short  sketch,  and  so  do  the  other  available 
Arabic  bibliographies  (2).  In  European  languages  hitherto 
only  shorter  essays  (3)  have  appeared,  most  of  which  are 
not  commensurate  with  the  importance  of  Hunain  as  a 
man  of  science.  A  complete  translation  of  Ibn  Abi  UsaibiVs 
article  with  critical  notes  is  to  be  desired. 

AbuZaid  Hunain  IbnIsceAq  al-HbAdi^PUIj^I^;^  a  jy\ 

was  born  at  Hira  (Mesopotamia)  in  809  a.d.  as  the 

son  of  a  Nestorian  Christian  druggist.  He  first  studied 
medicine  at  the  famous  academy  of  Gunde-Shapur 

jjtU  (Khuzistan  in  Persia),  an  institution  founded  by 


(1)  Kitab  al  Fihrist  (The  Catalogue),  ed.  Gustav  Fliigel.  Leipzig, 
1871,  pp.  294-295.  (ff) 

(2)  (a)  Ibn  Khallikan,  Wafaydt  al  Arydnd\>A~>-  Is J 

(Deaths  of  Prominent  Men)  ;  ed.  Wustenfeld,  1842,  No.  208,  127  and 
ed.  Cairo,  Bulaq,  1299  (1881),  vol.  I,  pp.  209-210.  (ft) 

( b )  Louis  Cheikho,  Catalogue  des  manuscrits  des  auteurs  arabes  chrd- 
tiens  (in  Arabic).  Beyrouth,  1924,  pp.  92-93. 

(c)  Ahmad  Farid  ar-Rifa'i,  'Asr  al-Ma’mun.  A^s  jjAll  j.a.c 

^  IsJ  I  Cairo,  1927,  vol.  I,  p.  379  foil. 

(d)  Ibn  Fadl-Allah  al-TJmari,  Masdlih  al  Absdr  fi  Mamdlilc  al- 
Amsdr,j;j+.*\ Idll  J.A.S  jLa*  VI  dlikj  jUaVldNU  In  the  inedited  VUIth. 

vol.  of  this  great  medieval  encyclopedia.  I  consulted  the  MS.  Tadrikh 
No.  99  of  the  National  Library  in  Cairo. 

(3)  (a)  Ferd.  Wuestenfeld,  Geschichte  der  arabischen  Aerzte  und 
Natur  for  sober,  Gottingen,  1840,  pp.  26-29.  (fo) 

(6)  J.  H.  W enrich,  De  auctorum  graecorum  versionibus,  etc.  Leipzig, 
1842. 

(c)  L.  Leclerc,  Histoire  de  la  medecine  arabe,  vol.  I,  p.  139-152. 

(d)  Steinschneider,  Die  griechischen  Aerzte  in  arabischen  Ueberset- 
zungen.  In  Virchow’s  Archiv  f.  pathol.  Anatomie  u.  Physiologie  Bd. 
124j  1891,  p.  115,  268,  455  foil. 

(e)  Choulant,  Handbuch  der  Biicherkunde  fur  die  altere  Medicin. 
Leipzig,  1841,  p.  338-339. 

(/)  Brockelmann,  Geschichte  der  arabischen  Literatur,  1898,  vol.  I, 
p.  205  foil. 

( g )  Hirschberg,  Geschichte  der  Augenheilkunde.  Mittelalter.  Bd.  XIII. 
Leipzig,  1908,  p.  34-37. 
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the  Sasanian  king  Shapur  II.  in  the  early  part  of  the  IYth 
century  a.d.  Hunain’s  teacher  was  the  above-mentioned, 
•celebrated  Christianphy  sicianY  ahy  a  ( Y  uhanna)  ibn  M  asawaih 
aj  jm  U  .  Repulsed  by  the  pride  of  his  teacher(1)  Hunain 

left  that  Persian-Syriac  medical  school  and  passed  several 
years,  wre  do  not  know  where,  in  order  to  perfect  himself 
in  the  Greek  language.  He  then  went  to  Basra  (Mesopo¬ 
tamia),  at  that  period  the  high  school  and  centre  of  studies 
in  Arabic  grammar,  in  order  to  study  this  language  thorough¬ 
ly.  So  he  had  a  command  of  four  languages  (Persian,  Greek 
and  Arabic,  besides  Syriac,  his  mother-tongue)  when  he 
came  to  Baghdad,  probably  about  826  a.d.('2).  There  he 


(h)  Heinrich  Suter,  Die  Mathematiker  und  Astronomen  der  Araber 
und  Hire  Werke.  Leipzig,  1900,  pp.  21-23. 

( i )  Max  Simon,  Sieben  Bucher  Anatomie  des  Galen,  Leipzig,  1906, 
Bd.  I.  Introduction. 

(j)  M.  Meyerhof  and  C.  Pruefer,  Die  Augenanatomie  des  Hunain 
b.  Ishaq.  Arch.  f.  Gesch.  d.  Medizin,  vol.  IV,  1910,  p.  163-167. 

(k)  G.  Bergstraesser,  Hunain  ibn  Ishaq  und  seine  Schule.  Leiden, 
1913,  p.  5  foil. 

( l )  J.  Rtjska,  Art.  Hunain  b.  Ishaq  in  Encyclopedia  of  Islam,  Leyden- 
London,  1916,  vol.  II,  p.  336. 

(m)  De  Lacy  O’leary,  Arabic  Thought  and  its  Place  in  History. 
London,  1922,  p.  112  foil. 

( n )  Giuseppe  Gabrieli,  Medici  e  scienziati  arabi  :  Hunayn  Ibn  Ishaq. 
In  Isis,  vol.  VI,  1924,  pp.  282-292. 

(o)  G.  Bergstraesser,  Hunain  ibn  Ishaq  iiber  die  syrischen  und  ara- 
bischen  Galen-U ebersetzungen.  Leipzig,  1925.  (Very  important  autobi¬ 
bliography  of  Hunain.  Analysed  by  myself  in  the  two  following  publi¬ 
cations)  : — - 

(p)  M.  Meyerhof,  New  Light  on  Hunain  b.  Ishaq.  In  Isis,  vol.  VIII, 

1926,  p.  685-724. 

(q)  M.  Meyerhof,  Les  Versions  syriaques  et  arabes  des  Ecrits  Galeniques. 
Byzantion,  vol.  Ill,  1927,  pp.  1-21. 

(r)  George  Sarton,  Introduction  to  the  History  of  Science,  Vol.  I, 
Baltimore,  1927,  pp.  612-613  (with  a  complete  bibliography). 


(x)  See  Browne,  Arabian  Medicine,  p.  24.  (V\) 

(2)  In  this  year,  according  to  his  autobibliography  (ed.  Bergstrasser 
p.  12,  No.  17),  he  made  his  first  translation  from  the  Greek  into  Syriac. 
Until  recently  Orientals  used  to  begin  their  apprenticeship  to  medicine 
very  early  as  boys  of  ten  or  twelve  years.  ( W ) 
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entered  the  service  of  Gibra’il  ibn  Bakhtishuf  ^  J? 

(d.  829  a.d.),  the  most  famous  of  the  celebrated  family  of 
court-physicians,  who  was  himself  physician-in-ordinary 
to  the  caliph  al-Ma’mun  jylil  (813-833  a.d.).  It  is  well 

known  that  this  Abbas  d  ruler  greatly  encouraged  the  trans¬ 
lations  made  by  learned  men  from  Greek  medical  and 
scientific  books  into  Syriac  and  Arabic  (1).  Thus  Hunain 
translated,  at  the  age  of  seventeen,  Galen’s  treatises  Be 
Bifferentiis  Febrium  and  Be  Typis  ( Febrium )  into  Syriac 
for  his  patron  Gibra  il,  and  soon  after  Be  Facultatibus 
Naturalibus.  Hunain  himself  was  not  satisfied  with  these 
and  some  of  his  other  versions  made  when  he  was  a  youth, 
and  he  had  them  all  revised  and  sometimes  retranslated 
later  on.  But  Gibra’il  was  delighted  with  the  intelligence 
and  linguistic  ability  of  his  young  protege  and  recommen¬ 
ded  him  to  the  caliph  who  appointed  him  as  a  kind  of  superin¬ 
tendent  of  his  library-academy  which  he  founded  in  Baghdad 
in  830  a.d.  under  the  name  of  Bait  al-Hihma'^X\  (House 

of  Wisdom).  In  this  library  were  deposited  all  the  Greek 
manuscripts  which  the  ruler  collected  from  many  places 
in  his  vast  dominions,  as  well  as  from  the  still  Byzantine 
Asia  Minor  and  Constantinople.  Quite  a  staff  of  young 
translators  were  employed  in  this  institution  in  making 
translations  from  Greek  into  Syriac  and  later  on  into  Arabic. 
In  the  meantime  Gibra’il  died,  and  his  son  Bakhtishu' 
(d.  870  a.d.)  became  the  friend  and  patron  of  Hunain  who 
was  moreover  favoured  by  the  two  Christian  physicians 
Yulianna  b.  Masawaih,  his  former  teacher,  and  his  scientific 
rival  Salmawaih  b.  Bunan  jt  a>  (d.  840  a.d.).  Hunain 

himself  relates  how  he  took  part  with  the  latter  in  one  of 
al-Mam’un’s  campaigns  against  the  Byzantine  empire. 
Soon  after  the  caliph  died,  and  Salmawaih  was  nominated 
court-physician  and  favourite  of  the-  succeeding  Abbasid 
ruler,  al  Mu'tasim  ^*11  (833-842  a.d.).  Hunain  certainly 


(9  See  Leclero  ( l.c livre  deuxieme),  vol.  I.  pp.  98-327  and 
O’leary  (l.c.  Chapter  IV,  The  Translators),  pp.  105-122.  (VA) 
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had  in  him  a  powerful  friend  and  protector,  and  he  trans¬ 
lated  for  him  alone  thirteen  important  Galenic  books. 
The  following  caliph  al-Wathiq  jrljjl  (842-847),  who  held 

learned  men  in  great  esteem  and  liked  their  conversation, 
likewise  favoured  Hunain  who,  in  the  meantime,  had  pro¬ 
duced  an  amazing  quantity  of  translations  of  the  books  of 
Galen  and  other  Greek  medical  and  philosophical  authors. 
He  made — it  is  uncertain  at  what  period — long  journeys 
through  Mesopotamia,  Syria,  Palestine  and  Egypt-  (Alex¬ 
andria)  in  order  to  find  Greek  scientific  manuscripts.  The 
money  for  these  travels  and  for  the  purchase  of  rare  books 
was  provided  not  only  by  the  caliphs  but  also  by  the  pro¬ 
minent  men  at  their  courts,  many  of  whom  were  themselves 
learned  scholars  of  great  reputation,  as  e.g.  the  three  sons 
of  Musa  b.  Shakir y-  ^y  y  (Banu  Musa),  the  astronomer 

of  al-MFmun,  particularly  Muhammad  and  Ahmed  who 
were  distinguished  mathematicians  (*)  and  who  introduced  to 
the  court,  besides  Hunain,  the  great  Sabian  physician  and 
astronomer,  the  above-mentioned  T habit  b.  Qurra  of  Harran 
oj  j  uAh  IAU  relates  that  they  spent  500  dinars  (about 

1,000  dollars)  a  month  on  the  translation  work.  Hunain 
himself  considers  that  his  versions  improved  very  much 
after  he  had  reached  the  age  of  about  thirty  (839  a.d.). 
It  is  probable  that  soon  after  this  time  Hunain 5  s  nephew 
Hubaish  Jiu*.  was  associated  with  the  translation- work 

of  his  uncle  under  whose  guidance  he  became  himself  one 
of  the  renowned  translators. 

Under  the  caliphate  of  al-Mutawakkil  J^yLl  (847-861  a.d.) 

Hunain  reached  the  summit  of  his  glory  as  a  translator  and 
as  a  medical  practitioner.  But  during  the  same  time 
the  mistrust  of  the  caliph,  a  very  orthodox  and  fana¬ 
tical  Muslim,  and  t-he  envy  of  Hunain’s  Christian  colleagues 
caused  him  a  series  of  bad  experiences.  First  the  ruler 
proved  Hunain’s  professional  honour  by  a  hard  test  (2); 


(9  See  Suter  ( l.c .)  p.  20-21.  (T\) 
(2)  Browne  (l.c.),  p.  25.  (£•) 
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lie  bade  him  prepare  a  poison  for  one  of  his  enemies,  offering 
him  rich  rewards  if  he  would  do  so.  Hunain  refused  and 
was  imprisoned  for  a  year.  When  he  was  again  brought 
before  the  caliph  and  threatened  with  death  for  his  disobe¬ 
dience,  he  answered  :  “  I  have  skill  only  in  what  is  beneficial 

and  have  studied  naught  else.”  And  he  added  that  he 
awaited  with  tranquillity  the  supreme  judgment  of  the 
Lord.  Then  the  Commander  of  the  Faithful  pardoned  him 
and  declared  that  he  had  only  had  the  intention  of  testing 
the  character  of  the  Christian  physician.  Thereafter  he 
asked  him  :  “  What  is  it  that  prevented  you  from  ful¬ 

filling  my  demand  even  under  the  menace  of  death  ?  ” 
Hunain  replied  :  “  Two  things,  my  religion  and.  my  pro¬ 
fession  !  My  religion  commands  us  to  do  good,  even  to 
our  enemies,  so  much  more  to  our  friends,  and  my  pro¬ 
fession  forbids  us  to  do  harm  to  our  kindred,  as  it  is  ins¬ 
tituted  for  the  benefit  and  the  welfare  of  the  human  race, 
and  God  imposed  on  physicians  the  oath  not  to  compose 
mortiferous  remedies.”  A  few  years  later  new  misfortunes 
befell  Hunain,  when  his  former  protector  Bakhtishuc  b. 
Gibra’il  ^  —or,  according  to  another  version,  the 

Nestorian  physician  Isra’il  b.  Zakariyya  at-Taifuri  if. 

Ljl  Ijfj — denounced  him  to  the  caliph  as  a  heretic. 

It  seems  that  Hunain  was  an  adherent  of  the  then  wide¬ 
spread  iconoclastic  movement.  So  the  caliph  made  him 
spit  in  his  presence  on  an  image  of  the  Virgin  and  thereafter 
handed  him  over  to  the  Catholicos  Theodosius,  the  head  of  the 
Nestorian  church  in  Baghdad.  The  high  priest  imprisoned 
the  sinner  in  his  house  for  several  months,  had  him  flogged  from 
time  to  time,  and  the  caliph  deprived  him  of  his  goods  and — 
what  was  the  worst  punishment  to  Hunain — of  his  books. 
Hunain  himself  related  the  narrative  of  his  misfortunes 
in  a  small  book  which  is  unhappily  lost.  The  above  lines 
are  taken  from  an  extract  to  be  found  in  IAU  (I  p.  193  foil.). 
In  the  other  small  Missive  on  his  translations  he  complains 
bitterly  :  “  I  had  lost  all  the  books  which  I  had  gradually 
collected  during  the  course  of  the  whole  of  my  adult  life 
in  all  the  lands  in  which  I  had  travelled,  all  of  which  books 
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1  lost  at  one  blow....’’  And  in  another  passage  he  says 
that  his  former  friends  deprived  him  of  gold,  silver,  “  books 
and  any  scrap  of  paper  to  look  at.” 

Later  on,  after  four  months  of  his  imprisonment,  he 
began  to  regain  the  favour  of  al-Mutawakkil  by  a  successful 
cure,  had  his  fortunes  restored  and  honours  and  rich  presents 
bestowed  on  him.  His  enemies,  the  court-physicians, 
had  every  one  to  pay  10,000  drachms  to  him,  and  in  858  a.d. 
Bakhtishuf  fell  into  disgrace  with  the  caliph  and  was  banished 
to  Bahrain  on  the  Persian  Gulf,  where  he  died  in  870  a.d. 
Hun  am  himself  pardoned  his  former  enemies  and  disdained 
to  take  revenge  on  them. 

From  this  time  Hunain  had  no  further  annoyances  and 
devoted  himself  until  his  death  with  an  astonishing  zeal 
to  the  translation  work.  He  was  helped  in  his  task  by  his 
son  Ishaq  b.  Hunain,  by, his  nephew  Hubaish  and  by  a 

troop  of  pupils  of  whom  we  will  mention  Isa  b.  Yahya 
^  ^  Musa  b.  Khalid  jJU  ^  AM  'Uthman  Sa'id 

JU-jfpjjl  and  'Isa  b.  'Ali  L$^.  Hone  of  Hunain’s 

pupils  whom  he  trained  in  the  caliph’s  translation  school 
in  Baghdad  attained  the  master’s  skill.  Thus  IATJ  re¬ 
cords  e.g.  that  Musa  b.  Khalid  translated  many  of 
Galen’s  most  famous  works,  c<  but  he  did  not  reach  the 
degree  of  perfection  of  Hunain,  nor  did  he  approach  it.” 

Hunain  lived  for  twenty  years  after  his  misfortune, 
honoured  by  the  caliphs  al-Muntasir  (d.  862), 

al-Musta'in  (d.  866),  al-Mu'tazz  (d.  869), 

al-Muhtadi  (d.  870)  and  al-Mu'tamid  ju:*U  (870- 

892).  He  died  during  the  reign  of  the  last,  according  to 
the  Fihrist  in  873  a.d.  But  the  date  given  by  IAU,  viz.. 
December  1st,  877  a.d.,  is  more  probable.  It  is  recorded 
that  Hunain  began  the  translation  of  Galen’s  De  Constitu¬ 
tion#  artis  Medicce  two  months  before  his  death,  but  could 
not  complete  it. 

Unhappily  we  do  not  know  much  about  the  method  of 
work  of  this  extraordinarily  diligent  scholar.  Ibn  Khallikan, 
who  wrote  a  biographical  work  on  learned  men  in  1256,. 
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records  of  Hunain’s  mode  of  life  (x)  only  the  following, 
according  to  a  lost  biography  by  'Ubaidallah  b.  Gibra’il 
JLyr  if.  (^*  1058  a.d.).  That  Hunain,  on  returning 

from  riding,  took  every  day  what  we  now  call  a  Turkish 
bath,  drank  a  cup  of  wine  and  ate  a  cake,  whilst  being  dried 
after  the  transpiration,  then  slept,  partook  of  a  hearty 
dinner  consisting  of  a  chicken  with  its  broth  and  a  loaf 
of  bread,  and  then  slept  again.  He  was  a  stout  drinker, 
being  in  the  habit  of  drinking  four  rails  of  old  wine  (i.e.  four 
pints)  daily.  Among  fruits  he  preferred  Syrian  apples  and 
quinces.  He  followed  this  mode  of  life  until  his  death. 

E. — The  Life-work  of  Hunain. 

Hunain  was  a  distinguished  practitioner  and  an  esteemed 
court-physician.  TAU  emphasizes  his  particular  skill  in 
the  treatment  of  eye-diseases.  But  the  chief  part  of  his 
life's  work  lies  in  his  translations,  and  among  these  the 
versions  of  nearly  the  whole  of  Galen’s  literary  output, 
translated  from  the  Greek  into  the  Syriac  and  Arabic 
languages. 

Hunain’s  Translations. 

We  are  now  perfectly  acquainted  with  this  part  of  Hunain’s 
activity  from  his  own  Missive  on  the  Translation  of  the 
Books  of  Galen  (2)  which  exists  in  two  MSS  in  the  Aya 
Sofia  Mosque  Library  in  Constantinople  (Nos.  3631  and 
3590).  According  to  his  own  list,  which  was  completed 
by  one  of  his  pupils  or  friends,  he  translated  into  Syriac 
ninety- five  and  into  Arabic  thirty-nine  books  of  Galen. 
Six  more  Syriac,  and  about  seventy  Arabic  versions  were 
made  by  Hunain’s  pupils  and  mostly  revised  by  himself, 
as  well  as  the  fifty  Syriac  versions  which  had  been  made 
by  Hunain’s  predecessors  (Sergios  of  Hesh- 'Aina,  Ayyub 

(9  ed.  Cairo,  1299,  vol.  I.,  p.  209.  (i\) 

(2)  See  Bergstrasser’s  edition,  mentioned  in  note  (9  o,  p.  XIV,  and 
any  analyses  of  the  same  (note  (9  V  anc^  <b  P-  XIV).  (tY) 
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of  Edessa  and  others).  Browne  (p.  26)  quotes  from  the 
Fihrist,  that  mostly  “  Hunain  translated  the  Greek  into 
Syriac,  while  Hubaish  translated  from  Syriac  into  Arabic, 
the  Arabic  version  being  then  revised  by  Hunain,  who, 
ho  wever,  sometimes  translated  direct  from  Greek  into  Arabic.” 
The  Syriac  versions  were  mostly  made  for  Christian  physi¬ 
cians  and  scholars,  e.g.  Gibra’il  b.  BakhtishiE,  Yuhanna  b. 
Masawaih,  Salmawaih  b.  Bunan,  Bakhtishuc  b.  Jibra’il, 
Zakariyya  at-Taifurj  and  his  son  Isra’il,  ShirishiE 

b.  Qutrub  y  an(l  others :  the  Arabic  versions 

for  prominent  Muslims,  several  of  whom  had  been  recently 
converted  to  Islam,  like  'All  b.  Yahya  ^  y  ^ ,  friend 

and  secretary  of  the  caliph  al-Mutawakkil,  Muhammad  b. 
'Abd  al-Malik  az-Zayyat  ob  ju  y  vizir  of  the  Caliph 

al-MuTasim  j  Muhammad  and  Ahmad  b.  Musa 
if.  j  4r  both  of  them  famous  mathematicians  and 
physicists,  Ahmad  b.  Muhammad  al-Mudabbir  ^A\  y 

governor  of  Egypt  under  al-Mutawakkil,  Ishaq  b.  Ibrahim 
at-Tahiri  y  y&\  ,  governor  of  Khorassan  under 

al-Ma’mun,  and  Ishaq  b.  Sulaiman  jyu  y  5  former  go¬ 
vernor  of  Egypt. 

Hunain’s  method  of  translation  was  admirable  and  satis¬ 
fies  the  demands  of  modern  philology  completely.  He 
criticised  severely  not  only  bad  translations  of  his  prede¬ 
cessors,  but  also  his  own  productions  of  his  younger  years, 
and  often  had  them  redone.  He  says,  e.g.  concerning 
Be  Sectis  :  “  I  translated  it,  when  I  was  a  young  man... 
from  a  very  defective  Greek  manuscript.  Later  on,  when 
I  was  about  forty  years  old,  my  pupil  Hubaish  asked  me 
to  correct  it  after  having  collected  a  certain  number  of 
Greek  manuscripts.  Thereupon  I  collated  these  so  as  to 
produce  one  correct  manuscript  and  I  compared  this  manu¬ 
script  with  the  Syriac  text  and  corrected  it.  I  am  in  the 
habit  of  proceeding  thus  in  all  my  translation  work.”  He 
undertook  long  journeys  in  order  to  find  complete  MSS., 
as  e.g.  that  of  Galen’s  Be  Bemonstratione,  which  was  already 
scarce  in  the  IXth  century  a.d.  :  “I  sought  for  it  earnestly 
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and  travelled  in  search  of  it  in  the  lands  of  Mesopotamia, 
Syria,  Palestine  and  Egypt,  until  I  reached  Alexandria, 
but  I  was  not  able  to  find  anything,  except  about  half  of 
it  at  Damascus.” 

Bergstrasser(1),  professor  of  Semitic  languages  at  Munich 
and  the  best  judge  of  Hunain’s  Arabic  translations,  thinks 
that  Hunain,  as  well  as  his  best  pupil  Hubaish,  took  great 
pains  to  express  the  sense  of  the  Greek  original  as  clearly 
as  possible  and  to  translate  textually,  even  at  the  expense 
of  the  beauty  and  uniformity  of  the  language.  But 
Hunain’s  versions  are  better  :  “  The  correctness  is  greater ; 

nevertheless  one  is  left  with  the  impression  that  this  is 
not  the  result  of  anxious  effort,  but  of  a  free  and  sure  mastery 
of  the  language.  This  is  seen  in  the  easier  adaptation  to 
the  Greek  original  and  the  striking  exactness  of  expression 
obtained  without  verbosity.  It  is  all  this  that  constitutes 
the  famous  fasdha  (eloquence)  of  Hunain.”  Berg- 

strasser  contests  in  detail  the  opinion  of  Simon  that  the 
Arabic  versions  of  Hunain  and  Hubaish  are  full  of  vulgarisms; 
he  considers  their  manner  of  expression  not  always  elegant, 
but  at  least  literary.  A  great  number  of  Hunain’s  Galenic 
translations  exist  in  European  libraries,  and  particularly 
in  the  libraries  of  Constantinople.  They  are  awaiting 
examination  and  critical  editions. 

We  are  much  less  well  acquainted  with  the  other  trans¬ 
lations  of  Hunain,  about  which  he  does  not  speak  in  his 
own  books.  We  know  from  the  above-mentioned  Missive 
of  a  certain  number  of  Hunain’s  versions  of  Hippocrates’ 
works,  e.g.  that  of  the  Aphorisms,  with  Galen’s  commentary 
translated  into  Syriac  and  Arabic,  likewise  those  of  the 
Fractures,  the  Joints,  the  Prognostic,  the  Regimen  in  Acute 
Diseases,  the  Ulcers,  On  Wounds  in  the  Head,  the  four  ori¬ 
ginal  books  of  the  Epidemics,  the  Chymes,  the  Physician, 
the  Airs,  Waters,  Places,  On  Nutriment,  On  Human  Nature . 
The  Arabic  version  of  Galen’s  commentaries  was  partly 


P)  Bergstraesser,  Hunain  ibn  Ishdk  und  seine  Schule .  Leiden,  1913, 
pp«  28  and  48.  (tV) 


—  XXVI 


completed  by  Hunain’s  pupils.  The  Oath  was  translated 
into  Syriac  by  Hunain,  with  the  probably  apocryphal 
commentary  of  Galen  and  Hunain’s  explanations  of  some 
difficult  passages  of  which  Hubaish  and  Is-haq  b.  Hunain 
made  an  Arabic  translation  (1). 

We  know,  moreover,  from  the  Fihrist  that  Huna  n 
translated  the  whole  Synopsis  of  Oribasius,  as  well  as  his 
book  to  Eunapius,  the  Seven  Books  of  Paul  us  Aegineta, 
and  the  Materia  Medica  of  Dioscurides,  all  of  them  very 
bulky  works.  Hunain’s  share  in  the  translations  of  the 
medical  works  of  Rufus  and  Philagrius  is  not  quite  certain, 
but  a  version  of  Theomnestus’  Veterinary  Medicine  and 
Surgery  is  ascribed  to  him  by  a  Paris  MS.  (Bibl.  Rat. 
No.  1038  Ancien  Bonds). 

In  philosophy  Hunain  translated  Aristotle’s  De  Inter - 
pretatione  into  Syriac  and  his  son  Is-haq  the  same  into  Arabic ; 
Is-haq  is  the  greatest  translator  of  Artistotle’s  works  into 
Arabic,  and  several  of  his  versions  were  revised  by  Hunain 
himself.  The  Fihrist  (p.  251)  ascribes  to  him  a  Syriac 
version  of  De  Generatione  et  Corruptions.  A  Leiden  MS. 
of  Aristotle’s  Physics  names  Hunain  as  the  translator, 
but  this  is  not  certain.  As  for  the  De  Anima ,  it  is  more 
probable  that  Hunain  made  a  Syriac  version  ;  the  author 
of  the  Arabic  version  is  unknown.  A  Syriac  translation 
of  Nicolas  Damascenus’  extracts  from  Aristotle’s  philosophy 
is  ascribed  to  Hunain,  as  are  also  those  of  the  commentaries 
of  Alexander  of  Aphrodisias,  the  Isagoge  of  Phorphyry  and 
several  of  Themistius’  Aristotelic  commentaries.  More¬ 
over,  a  mathematical  commentary  of  Eutocius  on  the 
sphere  and  the  cylinder  is  ascribed  to  Hunain  whilst  the 
bulk  of  mathematical  and  astronomical  works  of  the  Greeks 
was  translated  by  Hunain’s  contemporary  Thabit  b.  Qurra 


(1)  Some  fragments  of  this  translation  are  preserved  in  the  Introduc¬ 
tion  to  Ibn  Abi  Usaibi'a’s  Classes  of  Physicians  (vol.  I,  p.  17-21)  and 
have  been  translated  by  Sanguinetti  ( Deuxieme  extrait  de  V ouvrage 
arabe  di’lbn  AM  Osaibi  a  sur  Vhistoire  des  medecins.  Journal  Asiatique, 
Verne  serie,  tome  IV.  Paris,  1854,  p.  195  foil  )  (it)  ■ 
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6J  ^,1  c-l*  (d.  901  A.D.),  a  Sabian  (star- worshipper)  of 
Harran  jlj>-  in  Mesopotamia. 

I  am  sure  that  many  of  the  above-mentioned  philoso¬ 
phical  translations  have  been  falsely  attributed  to  Hunain, 
as  was  the  habit  of  some  Arabic  biographers.  The  similarity 
of  the  Arabic  transcription  of  the  names  Hunain 

and  Hubaish  is  one  of  the  excuses  for  these  errors. 

Moreover,  many  Arabic  physicians  in  later  centuries  liked 
to  assume  for  their  apocryphal  works  the  celebrated  name 
of  Hunain. 

Finally  we  record  the  saying  of  Ibn  al  Qifti  (x)  JaiiJI 

that  Hunain  translated  into  Arabic  the  Greek  old  Testament 
(The  Septuagint)  which  had  been  previously  translated 
from  the  Hebrew,  during  the  reign  of  Ptolemaeus  Phila- 
delphus.  PTnhappily  this  version  is  lost,  as  are  nearly 
all  of  Hunain’s  Syriac  and  a  great  part  of  his  Arabic  tran¬ 
slations.  Many  of  the  latter,  as  we  mentioned  before, 
are  extant  in  the  numerous  libraries  of  Constantinople. 

Hunain’s  oivn  Productions. 

Hunain’s  original  works  were  partly  written  in  Syriac  * 
concerning  this  part  of  his  activity  information  is  very 
scarce,  and  not  one  of  these  books  has  been  completely 
preserved.  We  learn  from  Baumstark  (2)  that  Hunain  wrote 
a  book  On  the  Diet  of  Old  Men  and  a  Greek-Syriac  Dictionary. 
As  to  the  great  Syriac  fragment  on  medicine,  edited  by 
Budge  (3)  and  compiled  from  different  parts  of  Galen’s 
works,  Hunain’s  authorship  has  been  asserted,  but  is  far 
from  being  proved. 


(x)  TcCrih  al  Hukamd’,  ed.  J.  Lippert.  Leipzig,  1903,  p.  99.  (to) 

(2)  Baumstark,  Geschichte  der  syrischen  Literatur.  Bonn,  1922, 
p.  229-230.  (£1) 

(3)  E.  A.  W.  Budge,  Syrian  Anatomy,  Pathology  and  Therapeutics 
etc.  Oxford,  1913,  2  vols.  (tV) 
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Ibn  Abi  Usaibi'a  gives  the  most  complete  list 

of  Hunain’s  original  Arabic  works.  Leclerc  and  Gabrieli  (1) 
quote  long  extracts  from  this  list  which  comprises  more 
than  a  hundred  different  works.  It  is  neither  possible 
nor  necessary  for  our  purpose  to  enumerate  them  all. 
I  give  in  the  following  only  the  most  prominent  works. 

(a)  General  Medicine  and  various  Subjects. 

Hunain’s  original  books  naturally  reflect  the  works  of 
the  Greek  physicians,  the  translation  of  which  constituted 
the  essential  activity  of  his  whole  laborious  life.  The 
book  which  made  him  famous  in  Medieval  Europe  is  his 
introduction  to  the  Ars  Parva  Galenic  translated  into 
Latin  under  the  title  Isagoge  Johannilii  (printed  at  Leipzig 
1497  and  at  Strassburg  1534).  The  books  of  Bunain 
which  had  the  greatest  success  among  the  Orientals  were 
his  Questions  and  his  Ophthalmology.  We  shall  treat  of  the 
latter  in  the  last  chapters  of  this  introduction.  As  for  his 
Questions  on  Medicine  ( al-Masd'il  iVt-Tibb)  j  JdJJ 

they  were  an  introduction  to  general  medicine  in  the  form 
of  questions  and  answers.  Hunain  was  not  able  to  finish 
this  book  which  was  completed  by  his  nephew  Hubaish. 
Several  commentaries  have  been  written  on  this  celebrated 
book  by  Arabic  physicians  of  later  centuries.  Several 
MSS.  of  the  work  exist  in  European  libraries  and  are  waiting 
for  critical  edition.  Other  books  treat  of  the  diet  of  con¬ 
valescent  patients,  different  remedies,  symptoms,  pulse, 
fever,  urine,  bath,  hygiene ;  one  deals  with  veterinary 
medicine,  and  two  contain  anecdotes  of  ancient  philosophers 
and  medical  men.  Gabrieli  enumerates  47  such  books, 
the  bulk  of  which  is  unhappily  lost.  Rather  more  still 
exists  of  Hunain’s  34  extracts  from,  or  compendia  of  Greek 
medical  and  philosophical  works.  Eight  books  treat  of 
physical  subjects,  e.g.  On  Colours ,  The  Action  of  Sun 
and  Moon,  The  Reason  why  Sea-water  is  salty ,  etc.  Lastly, 


(9  See  note  (x)  c  and  (x)  n  pp.  XVII  and  XVIII.  (t A) 
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Hunain  wrote  in  about  a  dozen  books  on  various  subjects. 
Logic,  Syntax,  a  Universal  History  up  to  the  Abbasid 
Reign,  on  religious  subjects,  and  a  Missive  ( Risdla )  aJLj 

on  the  misfortunes  of  his  own  life.  These  books  are  entirely 
lost.  Hunain' s  list  of  the  translations  of  the  works  of 
Galen,  and  of  those  works  which  Galen  omitted  to  mention 
in  his  own  catalogue,  is  preserved  in  three  MSS.  in  the 
Aya  Sofia  Library  in  Constantinople. 

(6)  Ophthalmology. 

Here,  as  in  the  foregoing  parts,  IAU  (vol.  I.  p.  198-200) 
records  Hunain’ s  output  more  completely  than  the  Fihrist 
and  Ibn  al-Qifti.  JUiiJI  The  latter  omits  the  greatest 

and  most  famous  book  of  Hunain  on  the  eyes,  viz.  : — - 

1. — The  Ten  Discourses  or  Treatises  on  the  Eye  (Kitdb 
al-'ashr  Maqdldt  fiVAin  j  (1).  The  title 

of  this  book  is  given  in  various  ways.  The  Fihrist  calls  it  : 
Treatment  of  the  Eye  (Dldg  al-Ain)  ^IsT.  The 

great  Arabic  physician  Muhammad  b.  Zakariyva  ar-Rdzi 
(Rhazes)  often  cites  it  in  his  vast  encyclopedia  al-Hawi  fVt- 
Tihh  j  (The  Collection  of  Medicine  or 

Continens)  under  the  name  of  Kitdb  al-'Ain  <yd1 

(The  Booh  of  the  Eye)  whilst  the  two  MSS.  which  form  the 
subject  of  the  present  edition  give  the  long  title  which 
is  put  at  the  head  of  our  translation. 

Ibn  Abi  Usaibi'a  writes  about  this  book  as  follows : 
cc The  booh  of  the  Ten  Treatises  on  the  Eye. — There  exist 
of  this  book  very  different  copies,  and  the  arrangement  of 
its  treatises  is  not  uniform.  In  some  of  them  the  contents 
are  found  to  be  abridged,  in  others  he  (Hunain)  enlarged 


(1)  I  prefer  to  translate,  in  the  following  the  word  maqala  aJIL  by 
“treatise”  and  not  by  “discourse,”  because  we  shall  meet  several  times 
the  Arabic  word  qawl  JjS  as  a  sub-division,  and  this  word  cannot 
be  translated  well  except  by  “discourse.”  (i\) 
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and  increased  them  more  than  is  required  by  the  composition 
of  the  book.  The  reason  of  this  is  that  each  of  its  treatises 
is  a  separate  book  without  connection  with  the  others. 
Hunain  says  concerning  this  in  the  last  treatise  : — 

‘For  more  than  thirty  years  I  had  been  composing  various 
treatises  concerning  the  eye,  in  which  I  pursued  divergent 
aims  about  which  I  was  questioned  by  several  people 

one  after  another.. . (ITe  says)  Then  Hubaish  asked  me 

to  collect  those  treatises — there  were  nine  of  them — and 
to  make  one  book  of  them  and  to  add  for  him  to  the  nine 
preceding  treatises  another  one,  in  which  I  discussed  a 
commentary  on  the  compound  remedies  composed  by  the 
Ancients  and  laid  down  in  their  books  for  (the  treatment  of) 
eye-diseases.5 

The  following  is  an  enumeration  of  the  aims  of  the  treat¬ 
ises  contained  in  this  book  : — 

The  First  treatise  :  he  discusses  in  it  the  nature  of  the  eye 
and  its  structure. 

The  Second  treatise  :  he  discusses  in  it  the  nature  of  the 
brain  and  its  use. 

The  Third  treatise  :  he  discusses  in  it  the  optic  nerve, 
the  visual  spirit  and  the  vision  itself,  how  it  is. 

The  Fourth  treatise  :  he  discusses  in  it  all  the  things 
which  are  indispensable  to  the  conservation  of  health 
(and  to  the  avoidance  of  its  contrary). 

The  Fifth  treatise  :  he  discusses  in  it  the  causes  of  the 
accidents  befalling  the  eye. 

The  Sixth  treatise  :  he  discusses  in  it  the  symptoms  of 
the  diseases  occurring  in  the  eye. 

The  Seventh  treatise  :  he  discusses  in  it  the  virtues 
(faculties)  of  all  the  remedies  in  general. 

The  Eighth  treatise  :  he  discusses  in  it  the  kinds  of 
remedies  particularly  for  the  eye  and  their  species. 

The  Ninth  treatise  :  he  discusses  in  it  the  (medical) 
treatment  of  eye-diseases. 

The  Tenth  treatise  :  on  the  compound  remedies  suitable 
for  eye-diseases. 
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I  found  another,  an  eleventh  treatise  bv  Hunain.  annexed 
do  this  book,  in  which  he  discusses  the  operative  treatment 
of  eye-diseases  (1).” 

This  is  the  critical  report  of  IAU  on  the  book.  The 
last  sentence  is  confirmed  by  ar-Razi  who  quotes  once 

in  his  great  Hawi  ^jW  (2)  Hunain’s  treatise  on  operative 

treatment.  Concerning  the  composition  of  the  book  and 
its  edition  from  nine  collected  treatises,  the  MSS.  them¬ 
selves  are  somewhat  at  variance  with  IAU  (3).  They  say 
indeed  that  Hubaish  collected  the  treatises  and  even  trans¬ 
lated  them  from  the  original  Arabic  into  Syriac,  but  that  it 
was  not  he,  for  whom  Hunain  composed  the  tenth  treatise. 
Hunain  says  (translation  p.  127) :  “So  the  book  remained,  as 
it  were,  a  torso,  until  you  took  notice  of  it,  you  who  have  been 
specially  distinguished  for  the  valuable  services  which  you 
rendered  by  collecting  books  and  by  fertilising  the  sciences, 
ever  since  you  attained  an  eminent  position  and  a  very 
high  rank,  in  being  promoted  chief  of  the  physicians  and 
philosophers.”  We  do  not  know  the  name  of  this  eminent 
physician  but  we  may  suppose  that  he  was  a  Muslim,  as 
Hunain  was  in  the  habit  of  composing  his  Syriac  books  and 
translations  for  Christian  scholars,  the  Arabic  books  for 
prominent  Muslims.  Considering  the  title  of  “Chief  of  the 
Physicians  and  Philosophers  ”  which  had  been  conferred 
on  Hunain  himself  by  the  caliph  al-Mutawakkil,  we  find 
that,  as  far  as  the  Arabic  historians  and  biographers  relate, 
no  Muslim  bore  it  with  the  exception  of  AbuT-Hasan  cAli  b. 
Sahl  (b.  Rabban)  at-Tabari^Ul  w^°  was 

of  Christian  origin  but  converted  to  Islam  (4).  He  was, 

(x)  Literally  :  “the  treatment  of  the  diseases  occurring  in  the  eye  with 
the  iron.”  ( o  • ) 

(2)  MS.  806  Escorial.  (o\) 

(3)  See  p.  125  of  the  translation.  (o\) 

(4)  See  Browne,  Arabian  Medicine,  p.  37  foil,  and  the  remarks  in  this 
introduction,  p.  xn  and  xxxix.  All  b.  Rabban  is  the  author  of  the 
treatise  Firdaws  al-Hikma,  mentioned  under  No.  VIII  of  our  list.  A 
recently  published  apologetic  “ Book  of  Religion  and  Empire”  (ed.  A. 
Mingana,  Manchester  1922)  proves  that  'Ali  at-Tabari  was  of  Christian 
<not  Jewish)  origin,  (of) 
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according  to  the  Fihrist,  an  honoured  companion  to  al- 
Mutawakkil  and  one  of  the  teachers  of  ar-Razi.  But  my 
assertion  is  a  pure  hypothesis,  and  there  may  have  existed 
other  Muslim  chief-physicians  about  whom  we  are  not 
informed  by  the  available  chronicles. 

2.  — The  Questions  on  the  Eye  (al-Masd’il  ft  IF  Ain) 

j  JLL!  are  mentioned,  as  having  been  composed 

by  Hunain,  by  the  Fihrist  and  by  IAU.  The  latter  says 
that  he  composed  them  for  his  sons  Dawud  and  Ishaq. 
We  mentioned  above,  (under  No.  IV),  that  there  exist 
five  MSS.  of  two  different  editions  of  this  work.  We  shall 
have  to  speak  later  of  the  relation  of  this  ophthalmology 
to  the  first  mentioned  one. 

Now  follow  several  separate  treatises  (Maqaldt) 

mentioned  by  the  Fihrist ,  Ibn  al-Qifti  and  IAU,  which  are 
without  any  doubt  some  of  those  single  treatises  or  dis¬ 
courses  which  were  written  by  Hunain,  before  they  were 
collected  by  his  nephew  Hubaish  and  made  into  a  text-book 
of  ophthalmology.  They  are  : — - 

3.  — On  the  Structure  of  the  Eye,  ( Kitdb  fi  Tarkib  al-'Ain) 

A  v-»lSh  It  corresponds  probably  to  the  first  of  the 

Ten  Treatises. 

4.  — The  Book  of  Colours  (Kitdb  al-Alwdn)  jljfVl 

It  may  correspond  to  the  third  treatise  or  to  the  last  part 
of  it. 

5.  — The  Divisions  of  Eye-diseases  (Taqdsim  ' dial  al-'Ain) 

q*JI  Jk  corresponding  to  the  fifth  or  sixth  treatise. 

6.  — -The  Choice  of  Remedies  for  Eye-diseases  (IkJitiydr 
Adwiyat  Alai  air  Ain)  ^*JI  jk  aj  jA\ Probably  identical 
with  the  eighth  treatise. 

7.  — The  Operative  Treatment  of  Eye-diseases  ( Aldg  Amrad 

al-'Ain  bi’l-Hadid)  This  is  surely  the 

eleventh  treatise  which  was,  as  mentioned  by  IAU,  added 
to  some  of  the  old  copies  of  the  Ten  Treatises. 
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None  of  these  five  small  treatises  exists  to-day  in  the 
catalogued  libraries.  It  may  be  that  some  of  the  other 
separate  treatises  ascribed  to  Hunain  were  identical  with 
treatises  incorporated  into  the  Ten  Treatises  on  the  Eye . 
So  e.g.  H unain’s  books  On  Simple  Remedies ,  On  the  Secrets 
of  Compound  Remedies ,  and  On  the  Difference  of  Flavours. 
But  as  all  these  books  are  lost,  and  we  are  not  able  to 
identify  them. 

F. — The  Editions  of  Hunain’ s  Ten  Treatises 

on  the  Eye. 

When  Hirschberg  began  his  investigations  of  Arabic 
ophthalmology,  with  the  help  of  the  orientalists  J.  Lippert, 
E.  Mittwoch  and  J.  Mann,  he  found  the  name  of  this  book 
frequently  mentioned  in  the  old  Arabic  and  Persian  text¬ 
books  on  eye-diseases  (1)  :  Ar-Razi  (Rhazes,  Nth  cen¬ 
tury  a.d.)  in  his  Hdwi  (Continens)  gives  frequent  and 
long  quotations  from  this  book.  The  Arab  'Ali  b.  Msa 
if.  and  fke  Persian  Zarrin-Dast  j  j  j  (both 

Xlth  century)  name  this  book  as  the  principal  source  of 
their  extracts.  The  Svrian  Khalifa  UN  and  the  Anda- 

lusian  al-Ghafiqi  j»U)l  do  the  same,  as  well  as  the  anony¬ 
mous  Arabic  oculist  (Cod.  876  Escorial)  and  the  Latin 
text-book  of  Alcoati,  Christianas  Toledanus  (2),  all  of  them 
Arabs  of  the  Xllth  century.  I  could  easily  enlarge  the 
number  of  these  quotations  from  many  late  ophthalmic 
books  from  the  pens  of  Arabic  medical  writers. 


P)  J.  Hirschberg,  Ueber  das  dlteste  arabische  Lehrbuch  der  Augenheil- 
kunde.  Sitzungsber.  der  Konigl.  Preuss.  Akademie  der  Wissenschaften, 
vol,  XLIX,  1903.  Phil. — hist.  Classe,  November  26.  (o£) 

J.  Hirschberg,  Die  arabischen  Lehbucher  der  Augenheilkunde.  Unter 
Mitwirkung  von  J.  Lippert  und  E.  Mittwoch.  Anhang  zu  den  Abhandl. 
d.K.  Preuss.  Ak.  d.  Wiss.,  1905,  Berlin,  1905. 

(2)  The  name  Alcoati  means,  according  to  H.  Derenbourg  Al-Quti 

oM'  i.e.  the  Goth  (J.  Hirschberg’s  Corrections  and  Additions  to  his 
History  of  Ophthalmology,  Berlin  1918,  p.  116).  (os) 
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But  the  Ten  Treatises  themselves  were  lost,  and  no  trace 
of  them  was  to  be  found  in  the  oriental  treasures  of  the 
great  libraries. 

Then  Hirschberg,  as  we  explained  before,  discovered  with 
admirable  philological  insight  that  the  text  of  the  Ten 
Treatises  was  preserved  in  Latin  pseudonymous  translations, 
nine  of  them  in  the  Liber  de  Oculis  Constantini  Africani 
(printed  in  the  Of  era  Ysaac,  Lugduni  1515),  all  ten  in  Galeni 
de  Oculis  Liber  a  Demetrio  translatus,  (in  different  complete 
Latin  editions  of  Galen,  notably  the  nine  Venetian  editions 
ajpud  Iuntas  from  1541  to  1 625) (L).  Constantin  the  African 
was  an  Arab  from  Carthage  (now  Tunisia)  who  was  made 
a  prisoner  and  converted  to  Christianity,  (died  about  1087 
a.d.  as  a  monk  of  the  famous  convent  of  Monte  Cassino 
near  Caserta,  Campania,  Italy).  He  was  attached  to  the 
celebrated  medical  school  of  Salerno  near  Naples,  and 
enjoys  the  merit  of  having  been  the  first  to  make  known 
to  Western  Europe  the  learning  of  the  Arabs,  through  the 
medium  of  numerous  Latin  translations.  But  he  had  no 
respect  for  the  spiritual  property  of  the  Arabs,  for  he  simply 
edited  under  his  own  name  many  of  his  translations.  This 
he  did  with  Hunain’s  first  nine  treatises  the  translation 
of  which  he  called  Constantini  Africani  Liber  de  Oculis 
dedicated  to  his  pupil  Johannes.  We  quote  it  throughout 
under  the  abbreviation  Latin  C. 

•  Demetrius  was  probably  a  Sicilian  Greek.  Nothing  is 
known  about  his  life.  His  translation,  (which  we  call 
henceforward  Latin  D),  comprises  all  the  ten  treatises, 
but  does  not  give  the  interesting  introduction  to  the  tenth 
treatise,  containing  Hunain’s  own  report  on  the  history  of 
his  book. 

No  trace  of  the  Arabic  original  of  Hunain’s  treatise  was 
to  be  found  in  the  public  libraries  of  either  the  Occident 
or  the  Orient,  when  I  learned,  in  1908,  that  Ahmad  Taimur 


(9  I  possess  the  Galeni  Opera  Omnia  ex  Officina  Farrea,  Venetiis  1541- 
1545.  The  Pseudo -Galenic  De  Oculis  is  contained  in  the  VUIth  vol.  of 
this  edition  1545,  p.  683-742  (o“). 
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Bey  (now  Pasha),  an  Egyptian  notable,  possessed  in  his 
library  in  Lower  Egypt  a  collection  of  ophthalmological 
manuscripts.  Ahmad  Bey  was  kind  enough  to  send  his 
valuable  MS.  to  the  Khedivial  (now  National)  Library  in 
Cairo,  where  I  had  the  unique  MSS.  copied,  which  are  enu¬ 
merated  above  as  Nos.  I  to  YII  and  XII,  from  it.  I  published 
among  them,  with  the  help  of  Dr.  Prufer,  the  papers  men¬ 
tioned  in  the  notes  pp.  X — XI.  The  most  valuable  of 
these  new  discoveries  was  certainly  an  original  MS.  of 
Hunain’s  Ten  Treatises  bearing  the  long  title  The  Booh  of 
Hunain  ibn  Ishaq  on  the  Structure  of  the  Eye ,  its  Diseases 
and  their  Treatment  according  to  the  Conception  of  Hippo- 
crates  and  Galen ,  in  ten  Treatises.  Unhappily,  the  end  of 
the  fifth,  the  whole  sixth,  and  the  beginning  of  the  seventh 
treatise  were  missing.  Moreover  the  modern  copyist  did 
his  work  in  a  somewhat  negligent  manner,  and  so  we  decided 
to  publish  only  a  translation  of  the  first  three  of  these 
Treatises,  comprising  the  anatomy  and  physiology  of  the 
eye  (x),  with  three  of  the  five  anatomical  diagrams  which 
exist  in  this  then  unique  MS.  Then  came  the  Great  War 
which  brought  on  me  the  loss  of  a  part  of  my  library  and  a 
nine  years  separation  from  Egypt.  After  my  return,  in 
1923,  I  found  that  Taimur  Pasha  had  transferred  his  greatly 
enlarged  library  to  Cairo  where  he  had  erected  a  fine  building 
for  it  annexed  to  his  villa  in  a  suburb  of  the  town.  In 
this  library,  the  best  kept  and  best  arranged  in  the  near 
East,  the  learned  proprietor  lives  the  life  of  a  scholar,  working 
incessantly  at  scientific  and  literary  matters,  publishing 
valuable  contributions  out  of  the  rich  treasure  of  his  thou¬ 
sands  of  Arabic  manuscripts,  some  of  which  are  unique. 
Taimur  Pasha,  with  his  usual  liberality,  allowed  me  to 
replace  my  lost  copies  of  his  MS.  by  new  ones,  photographs 
this  time.  A  short  time  later,  in  1925,  I  obtained  the  cata¬ 
logue  published  by  Prof.  I.  Krachkovsky  in  Leningrad 


(1)  M.  Meyerhof  and  C.  Pruefer,  Die  Augenatomie  des  Hunain  b. 
Ishaq.  Archiv  f.  Geschichte  der  Medizin,  vol.  IV,  1910,  p.  163-190,  and 

M.  Meyerhof  and  C.  Pruefer,  Die  Lehre  vom  Sehen  bei  Hunain  D 
Ishaq.  Ibid  vol.  VI,  1912,  p.  21-33.  (®V) 
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concerning  a  MS.  parallel  to  that  of  Taimur  Pasha,  (see 
note  Q)  p.  ix.  This  collection  contains  a  more  complete  copy 
of  Hunain’s  Ten  Treatises ,  without  illustrations  ;  there  are 
missing  only  the  last  pages  of  the  sixth  and  the  first  of  the 
seventh  treatise,  in  addition  a  page  in  the  ninth  treatise. 
So  I  got  a  nearly  complete  MS.  of  Hunain’s  lost  ophthal¬ 
mology.  A  small  part  of  the  still  existing  gap  is  filled 
up  hy  two  quotations  from  Razi’s  Ha/wi  ,  a  copy  of 

which  I  was  able  to  procure  in  January  1928  from  the 
Escorial  library,  after  having  long  searched  in  vain. 

I  found  in  this  MS.  about  thirty  quotations  from  the 
Ten  Treatises ,  moreover  four  out  of  the  little  separate 
treatise  Choice  of  Ophthalmic  Remedies  (Ikhtiydrdt)  . 

and  one  out  of  each  of  the  Questions  on  the  Eye  and  the 
Surgical  Treatment  of  the  Eye.  The  quotations  from  the 
Ten  Treatises  are  partly  very  long  and  include  more  than 
sixty  paragraphs  on  various  eye-diseases,  their  causes, 
symptoms  and  treatment.  I  was  able  to  identify  most  of 
these  quotations  with  the  corresponding  paragraphs  in 
Hunain’s  original  treatise.  Several  of  the  quotations  are 
repeated  two,  three  or  four  times  by  Razi  ;  they  are  not 
only  different  from  the  original  paragraphs  and  frequently 
abridged,  but  there  exist  great  differences  in  the  text  of 
the  quotations  themselves.  Moreover,  a  quotation  from 
Hunain  concerning  the  disease  inflation  is  repeated  some 
pages  later  as  having  been  extracted  from  the  Tadhkira 
(Note-hook  on  Medicine)  of  'Abdus  if Ur  (x)  who 

himself  cites  Hunain.  It  is  obvious  that  Razi  was  in  the 
habit  of  making  extracts  from  all  the  medical  books  he 
read,  on  sheets,  and  of  incorporating  such  quotations  rather 
indiscriminately  in  his  bulky  encyclopedia  al-Hdwi  ^jU-1  . 

The  disorder  in  this  book  is  explained  by  IAU  (Vo.  I.  p.  315) 
who  says  :  “  Ar-Razi  died  before  he  had  found  time  to 


(x)  'Abdus  b.  Zaid  A  J  p  Ac.  was  a  physician  in  the  reign  of 

al  Mu'tadid  (d.  902).  See  Leclerc  vol.  I.  p.  302,  IAU  I  p.  160 

and  231,  and  Ibn  al  Qifti  fEcW  p.  251  (©A). 
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compose  this  book  accurately.”  'Ali  b.  al-' Abbas  ^UJ!  ^ 

(d.  994  a.d.),  the  famous  Persian  Physician,  says  in 
the  first  chapter  of  his  great  text-book  of  medicine  f1)  that 
Razi’s  Hdivi  is  a  complete  collection  of  pathology  and 
therapeutics,  but  does  not  contain  the  anatomy  and  physio¬ 
logy.  “  Death  surprised  him  before  he  could  complete  it... 
When  he  speaks  of  a  disease,  he  mentions...  every  one  of 
the  ancient  physicians  who  wrote  on  it,  from  Hippocrates 
and  Galen  down  to  Xs-haq  b.  Hunain.”  He  concludes  by 
saying  that,  as  most  of  the  Ancients  say  the  same  about 
the  different  diseases,  Razi’s  proceeding  made  his  book 
longer  than  necessary  and  gave  rise  to  numerous  repetitions. 

Generally  speaking,  the  Latin  translations  (C  and  D) 
are  more  identical  with  the  original  text  than  Razi’s  extracts, 
which  are  abridged.  But  the  latter  are  written  in  better 
Arabic  than  the  two  MSS.  which  are  in  my  hands.  It 
was  rarely  possible  to  improve  the  text  of  the  MSS.  with 
the  help  of  Razi’s  extracts. 

So  we  are  able  to  complete  Hirschberg’s  research  work 
and  confirm  XAU’s  assertion  as  to  the  differences  between 
the  editions  of  Hunain’s  Ten  Treatises.  We  can  distin¬ 
guish  : — 

(a)  Copies  of  the  ten  treatises  with  an  annexed  eleventh 

treatise  on  ophthalmic  operations ;  such  were  used  by 
ar-Razi  and  seen  by  Xbn  Abi  Usaibi'a  ^  I 

(b)  Copies  of  the  ten  treatises,  as  collected  by  Hunain, 
with  illustrations  (MS.  Taimur  Pasha,  Cairo=C). 

(c)  Copies  of  the  same  without  illustrations  (MS.  Lenin¬ 
grad  =L,  and  Latin  D). 

(d)  Copies  of  nine  of  the  ten  treatises,  as  collected  by 
Hubaish  (Latin  C). 


(p  Kamil  as  Sind' a  ctt-Tibbiyya  L.U I  4&LAI  (The  Complete 

Text-book  of  the  Medical  Art),  Bulaq,  1294  a.h.,  vol.  I,  p.5.  (o<\) 
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Concerning  the  Time  oe  the  Composition  of  the  Ten 
Treatises  we  learn  from  Hunain  himself  that  he  composed 
the  nine  separate  treatises  during  the  course  of  more  than 
thirty  years.  As  all  the  treatises, — as  we  shall  see  very 
soon,— take  the  form  of  extracts  from  Galen’s  works,  we 
may  suppose  that  Hunain  always  first  translated  a  Galenic 
book,  and  then  made  an  extract  from  it.  We  have  seen 
that  the  Arabic  biographers  record  a  great  many  such 
extracts  (. Ikhtiyar  =choice,  Mukhtasar  =  ab¬ 

ridgement,  Timdr  jLx  =  fruit,  etc.).  Hunain  himself,  in  his 

Missive  on  the  translated  Boohs  of  Galen  ( see  Note  No.  (1)o, 
p.  xviii,  says  that  he  made  his  first  translation  at  the  age 
of  seventeen,  i.e.  in  826  a.d.,  and  he  mentions  several  other 
Galenic  books  which  he  translated  when  he  was  a  youth.  So 
we  may  suppose  that  he  began  his  own  literary  output  about 
830  a.d.,  at  the  end  of  the  reign  of  al-Ma’mun  \i\ (died  833). 

The  first  or  nearly  the  first  Treatises  composed  by  Hunain 
were  probably  the  1st  and  Ilnd,  concerning  the  anatomy 
of  the  eye,  the  brain  and  the  optic  nerves.  They  are 
summarised  from  De  Usu  Partium  which  Hunain  translated 
for  Salmawaih  the  court-physician  of  the  caliph  al-Mudasim 
Salmawaih  died  in  840  a.d.  Hunain  translated 

for  the  same  patron  De  Simplicium  Medicamentorum 
T emperamentis  et  Facultatibus  from  which  are  summarised 
the  Yllth  and  VUIth  of  the  Ten  Treatises.  He  revised  his 
translation  about  856  a.d.,  when  he  wrrote  down  the  first 
edition  of  his  Missive.  As  for  the  Ars  Medica  from  which 
the  IXth  Treatise  is  summarised,  he  translated  it  at  the 
age  of  thirty,  i.e.  in  839  a.d.,  the  different  books  of  the 
Causes  and  Symptoms  of  diseases  <c  at  the  end  of  his  first 
manhood,  at  forty  ”  for  Bakhtishu'  b.  Gibrafil  ^ 

and  De  Sanitate  Tuenda  also  for  him.  These  books 
furnished  a  part  of  the  extracts  for  Treatises  IV  and 
V.  Galen’s  Compound  Remedies  were  translated  by 
Hunain  under  the  caliphate  of  al-Mutawakkil  for  his 
venerable  old  teacher  Yuhanna  b.  Masawaih  U  ^ 

who  died  in  857.  It  is  probable  that  Hunain  composed 
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the  first  of  the  Treatises  about  or  after  830,  and,  conse¬ 
quently,  the  last  of  them  after  860.  He  may  have  composed 
the  last  and  tenth  of  them  between  860  and  870.  If  we 
knew  the  name  of  the  “  Chief  of  the  Physicians  55  to  whom 
the  book  was  dedicated  by  Hunain,  we  could  establish 
under  the  reign  of  which  of  the  six  caliphs  who  reigned 
from  860  to  870  the  Ten  Treatises  were  accomplished. 
If  it  is  really  the  above-mentioned  'All  b.  Rabban  at-Tabari, 
^jjUI  Om  a  we  an  indirect  proof  of  the  late 

composition  of  the  Ten  Treatises  in  the  following  facts  : 
‘All  was  a  pupil  of  Hunain,  and  composed  his  great  medical 
encyclopedia  Paradise  of  Wisdom  in  850  a.d.  But  I  find 
in  the  ophthalmological  part  of  this  book,  which  contains 
principally  eye-salves,  nothing  likely  to  have  been  extracted 
from  the  practical  parts  of  Hunain ’s  book.  'Ali  may  have 
been  aware  of  the  inadequacy  of  his  own  work  and  may 
have  asked  his  master  to  compose  for  him  the  tenth  treatise 
on  compound  remedies, 

G. — The  Contexts  of  the  Ten  Treatises. 

As  for  the  title  as  given  by  our  two  MSS.  it  was  doubt¬ 
less  affixed  by  Hunain’s  pupils  or  by  later  phvsicians. 
It  is  incorrect,  inasmuch  as  it  says  “  according  to  the 
conception  (ra  y.  also  :  opinion,  notion,  idea)  of 

Hippocrates  and  Galen.”  There  is  nothing  of  Hippocrates’ 
conceptions  in  the  Ten  Treatises ,  except  those  which  were 
transmitted  by  Galen.  The  whole  book  follows  entirely 
the  lines  traced  by  Galen.  In  the  introduction  Hunain 
himself  says,  moreover,  that  he  has  written  his  book  “  ac¬ 
cording  to  the  exnlanations  and  commentaries  of  Galen 

O  L. 

the  Sage.”  Galen's  name  is  omitted  in  both  Latin  trans¬ 
lations  (C  and  I)). 

The  first  treatise  gives  the  anatomy  of  The  eye,  following 
Galen’s  Be  Usu  Partium  book  X.  It  repeats  carefully 
the  teleological  idea  of  Galen,  viz.,  that  everything  in  the 
body  and  in  the  eye  has  been  created  for  a  definite 
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use.  And  in  this  manner  it  repeats  all  the  errors  of  the 
Galenic  anatomy,  which  were  dominant  for  more  than 
1400  years.  The  crystalline  lens  (translated  into  Arabic 
under  the  name  of  ice-like  humour)  is  falsely  placed  in  the 
centre  of  the  eye-ball  and  made  the  principal  organ  of 
vision.  The  other  tunics  and  humours  of  the  eye  are 
supposed  to  protect  and  nourish  the  lens.  The  retina 
is  recognised  as  the  terminal  extension  of  the  optic  nerve, 
but  its  true  nature  as  the  organ  of  vision  is  still  unknown. 
Its  connection  with  the  brain  through  the  optic  nerve  is 
described,  but  the  optic  nerve  is  supposed  to  be  hollow 
in  order  to  let  the  stream  of  visual  spirit  pass  from  the  brain 
to  the  eye,  the  lens  and  the  pupil.  A  description  of  the 
brain  is  interpolated,  following  mainly  book  VIII  of  De 
TJsu  Partium.  The  pupil  is  well  described  as  a  hole  in 
the  iris.  The  latter  is  not  distinguished  from  the  ciliary 
body,  but  contracted  with  it  to  the  uvea  (grape-like  tunic). 
The  anterior  capsule  of  the  lens  with  the  zonula  is  des¬ 
cribed  as  a  separate  membrane,  the  arachnoid  (cob-web- 
like  tunic).  The  six  muscles  of  the  eye  are  well  described, 
but  a  threefold  hypothetical  retractor  bulbi  is  added,  which 

does  not  exist  in  man,  but  only  in  certain  classes  of  mammals. 

«/ 

We  must  not  forget  that  the  Greeks  and  Arabs  could  not 
make  autopsies  of  human  beings  and  were  limited  to  the 
knowledge  of  the  anatomy  chiefly  of  domestic  animals. 
As  for  the  afore-mentioned  anatomical  errors,  we  find  that 
the  great  anatomist  Yesalius  in  his  celebrated  work  (x) 
repeats  them  still  in  the  middle  of  the  sixteenth  century, 
and  that  it  was  the  Italian  Falloppia  (1523-62)  who  proved 
the  non-existence  of  the  retractor  bulbi  in  the  human  eye. 
The  right  position  of  the  lens  in  the  anterior  part  of  the  eye 
was  first  described  by  Fabricius  ab  Aquapendente  about 
1600  a.d.,  the  true  nature  of  the  lens  and  retina,  and  refrac¬ 
tion  by  Johannes  Kepler,  in  1604  (2).  The  real  nature  of 

« 

f1)  De  Corporis  Humani  Fabrica ,  Basilea3,  1543.  (V) 

(2)  See  Hirschberg,  Geschichte  der  Augenheilkunde  in  der  Neuzeit, 
vol.  XIII,  p.  289  foil,  nn 
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cataract  as  an  opacification  of  the  lens  was  discovered  by 
the  French  physician  Pierre  Brisseau,  not  earlier  than  1706. 

The  second  treatise  deals  with  the  description  of  the  brain 
on  the  lines  of  Galen.  It  is  noteworthy  that  Hunain  here 
follows  the  Be  TJsu  Partium  1.  VIII  and  not  Galen’s  great 
anatomy  (n  epi  xvxToyr/.wv  ey^stpyjc-swv  Anatomicce 
Administrations )  which  had  been  translated  into  Syriac 
by  a  certain  Ayyub  ^,1  (about  820  a.d.)  and  corrected 

by  Hunain  himself,  and  into  Arabic  by  his  nephew  Hubaish 
is  probable  that  the  latter  translation  is  later 
than  the  edition  of  the  Ten  Treatises. 

The  third  treatise  is  very  long.  It  deals  with  the  optic 
nerves,  the  hypothetical  visual  spirit  and  the  vision  itself. 
It  follows  Be  TJsu  Partium  1.  X  c.  12-16,  Be  Placitis  Hip- 
pocratis  et  Platonis  1.  VII,  and  possibly  some  parts  of 
Galen’s  lost  book  Be  Demonstration  which  was  already 
partly  lost  in  Hunain’s  time.  In  this  treatise  Hunain 
takes  a  delight  in  following  Galen’s  theories,  classifying 
them  carefully.  We  have  here  the  beginning  of  the  scho¬ 
lastic  bias  which  characterises  Arabic  and  European  science 
in  later  times.  Galen’s  theory  of  light  and  vision  follows 
Aristotle’s  Be  Anima ,  a  theory  expounded  by  Hunain 
himself  in  a  small  treatise  (l).  The  two  rejected  theories 
are  those  of  Empedocles  who  thought  that  an  image-ray 
( A/.tivsAclAqv  aktineidolon)  leaves  the  object  and  meets  the 
eye,  and  that  of  Epicurus  or  Hipparchus  who  think  that  the 
visual  rays  leave  the  eyes,  stretch  themselves  out  to  the 
objects  and  “  feel  ”  them  (2). 


(1)  Text  and  Translation  by  Cheikho.  Notice  sur  un  ancien  manuscrif 

arabe.  Not  et  Extr. ,  Paris,  1898,  p.  135  foil,  introduction  and  translation 
by  C.  Pruefer  and  M.  Meyerhoe,  Die  aristotelische  Lehre  vom  Licht  bei 
Hunain  b.  Ishaq.  Der  Islam,  vol.  II,  1911,  p.  117-128.  (V) 

(2)  See  M.  Meyerhof,  An  Arabic  Compendium  of  Medico-Philosophical 

Definitions.  In  Isis,  vol.  x,  1928,  p.  340-349.  (W) 
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Aristotle,  Galen  and  Hnnain  adopt  Plato’s  theory  of 
the  meeting  of  the  light-rays  (i  ikaTtiunx/y)  auvaiiyeioc 
Platonike  synaugeia)  i.e.,  that  the  light  reflected  from 
the  objects  meets  the  “  luminous  rays  ”  of  the  vision, 
the  emanation  of  the  “  luminous  spirit  ’  ’  which  streams 
from  the  brain,  through  the  optic  nerves,  the  lens  and  the 
pupil.  The  intermediary  between  the  two  rays  is  supposed 
to  be  the  air. 

The  fourth  treatise  gives  a  skilfully  made  extract  from 
various  books  of  Galen  comprising  in  nuce  all  his  ideas  on 
nosology,  etiology  and  symptomatology.  The  Galenic 
treatises  utilised  by  Hunain  for  this  composition  are  : 
De  Sectis,  Ars  Medica ,  De  Constitution  Artis  Medicce , 
De  Sanitate  Tuenda ,  De  Morhorum  Differentiis,  De  Morhorum 
Causis  and  De  Symptomatum  Differentiis . 

The  fifth  treatise ,  on  the  causes  of  eye-diseases,  at  first 
follows  Galen’s  De  Symptomatum  Causis ,  and  at  the  end 
book  II  of  De  Placitis  Hippocratis  et  Platonis.  It  gives 
a  purely  theoretical  exposition  of  hypothetical  diseases 
of  the  inner  membranes  and  humours  of  the  eye.  The 
theory  and  diagram  of  short  and  long  sight  (p.  51  of  the 
translation)  are  characteristic  of  the  scholastic  turn  which 
medicine  had  taken  since  Galen  and  particularly  in  the 
Arabic  text-books.  Just  these  hypothetical  parts  of 
Hunain’s  book  have  been  literally  repeated  by  all  the 
medical  and  ophthalmological  writers  among  the  Arabs, 
the  Persians  and,  later  on,  even  the  Turks. 

The  sixth  treatise  is  particularly  interesting  because  it 
has  no  model  in  Galen’s  existing  works.  It  follows  pro¬ 
bably  his  lost  treatise  The  Diagnosis  of  Eye-diseases  (Ta>v 
I v  opOocAyo?^  rrxOtlv  (hay  vtacc;).  Galen  had  written 
this  book  when  he  was  a  youth,  and  had  probably  enlarged 
it  later  on.  No  trace  of  it  has  come  down  to  our  time. 
But  Hunain  enumerates  it  in  his  catalogue,  (written  in 
856  A.D.),  as  No.  54,  and  adds  that  it  had  been  translated 
into  Syriac  by  Sergios  of  Besh  'Aina,  a  Syrian  medical 
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translator  of  tlie  Vltli  centmy.  It  seems  that  Hnnain 
had  no  time  to  translate  it  into  Arabic.  Such  a  translation 
is  not  mentioned  in  the  Arabic  bibliographies.  It  comprised 
probably  a  rather  cursory  description  of  eye-diseases,  follow¬ 
ing  the  standard  ophthalmology  created  by  Demosthenes 
Philalethes,  a  Greek  oculist  of  the  1st  century  a.d.  His 
work,  of  which  only  some  fragments  exist  in  a  Latin  trans¬ 
lation,  was  used  by  Galen  himself  and  by  all  the  later  Helleni¬ 
stic  physicians  (Aetius,  Oribasius  and  Paulus  Aegineta). 

Concerning  the  contents  of  Hunain’s  sixth  treatise,  it 
begins  with  the  symptoms  of  the  diseases  of  the  conjunctiva 
of  which  seven  are  enumerated.  Ophthalmia,  as  the  most 
frequent  disease,  is  discussed  in  a  more  detailed  manner 
than  the  other  diseases.  An  entirely  new  fact,  which  here 
comes  to  light,  is  that  the  vascularised  opacity  of  the  cornea, 
known  by  the  name  of  pannus,  was  not  observed  for  the 
first  time  by  the  Arabs  but  was  known  to  the  Greeks  under 
the  name  of  /yc^oOxAy A  ( kirsophthalmia ,  ophthalmia 
varicosa) . 

Among  the  diseases  of  the  lid  Hun  a  in  enumerates  nine 
only,  while  a  quotation  in  the  Hdwi  of  Razes  admits  four 
more,  (swelling,  itching,  blepharitis  and  abscess).  The 
Latin  translations  C  and  D  agree  with  our  text  and  give 
nine  diseases.  Then  follow  three  diseases  of  the  lacjirymal 
ducts  and  six  of  the  cornea,  the  ulcers  of  which  alone  com¬ 
prise  seven  species.  After  dealing  with  the  contraction 
and  dilation  of  the  pupil,  Hunain  speaks  at  some  length 
of  cataract  and  its  diagnosis.  Then  follows  an  exposition 
of  the  hidden  diseases  of  the  eye,  i.e.  particularly  paralysis, 
obstruction  and  injuries  of  the  optic  nerve,  and,  at  the  end 
of  the  treatise,  (which  is  unhappily  missing  in  both  our 
MSS.),  come  the  diseases  of  the  muscles  and  a  theoretical 
exposition  of  the  flow  of  matter  to  the  eye. 

The  seventh  treatise  (of  which  only  the  first  lines  are  missing 
in  our  MSS.)  deals  with  the  faculties  of  the  simple  remedies, 
entirely  following  books  IV  and  V  of  Galen’s  De  Simpl. 
Medicament .  Virtutibus.  Llere  again  Hunain  follows  with 
delight  the  theoretical  explanations  of  the  great  Greek 
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physician  with  scholastic  exactitude.  The  difficulty  of 
the  badly  constructed  Arabic  text  sometimes  forced  me  to 
put  the  original  Greek  text  of  Galen  into  notes,  both  here 
and  in  the  following  treatises. 

The  eighth  treatise  gives  a  list  and  appreciation  of  the  simple 
remedies  for  the  eye,  following  Galen’s  De  Simpl.  Med.  1. 
VI,  IX  and  others  and  Be  Compositione  Medicamentorum 
secundum  Locos  J.  IY.  This  is  again  a  skilful  extract  from 
the  bulky  books  of  Galen. 

The  ninth  treatise  contains  the  treatment  of  eye-diseases, 
but  without  order,  and  several  times  interrupted  with 
theoretical  expositions  on  general  diseases.  It  begins  with 
the  swellings  and  tumours  (Galen,  De  Tumorihus  praeter 
Naturam)  and  their  treatment.  For  the  latter  the  parallel 
passages  are  to  be  found  in  Galen’s  Methodus  Medendi  l. 
XIII  to  XI Y,  Ad  Glauconem  l.  II.,  De  Symptomatum  Causis 
l.  I.,  De  Locis  Affectis  1.  II  and  then  again  in  De  Comp. 
Med,-,  sec.  Locos  l.  IY.  Hunain  then  describes  the  treat¬ 
ment  of  the  diseases  mentioned,  in  the  sixth  treatise,  some¬ 
times  at  great  length,  e.g.  that  of  the  ulcers  of  the  cornea. 
As  for  cataract,  there  follows  a  short  explanation  of  the 
medical  treatment,  and  then,  in  the  MS.  C,  (Cairo,  Taimur 
Pasha),  an  interpolation  of  a  rather  good  description  of  the 
needling — or  couching — operation  for  cataract.  This  descrip¬ 
tion,  which  is  different  from  all  the  numerous  descriptions 
which  are  to  be  found  in  the  other  old  Arabic  text-books 
of  ophthalmology,  is  missing  in  the  Latin  translations  C 
and  D  as  well  as  in  Razi’s  extracts  in  the  Hdwi  It 

seems  to  be  original,  perhaps  extracted  from  Hunain ’s 
lost  eleventh  treatise  on  ophthalmic  operations.  It  is 
surely  not  in  its  right  place  in  the  ninth,  treatise  which  deals 
exclusively  with  the  medical,  and  not  with  the  surgical 
treatment  of  eye-diseases.  (See  note  (!)  under  the  trans¬ 
lation  p.  122). 

The  tenth  treatise  begins  with  the  interesting  historical 
account  of  the  genesis  of  the  book,  which  we  related  above 
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(p.  xxx-xxxi).  It  is  addressed  to  an  unnamed  chief  of  the  phy¬ 
sicians  and  philosophers  who  may  have  been  cA!i  b.  Rabban 
at-Tabari  ^Ul  y  j  j.  al-Mutawakkil’s  companion,  or  an¬ 
other  physician,  whose  name  is  not  recorded  by  the  Arabic 
chronicles.  Then  follows  a  note  on  the  preparation  of 
compound  eye-salves  and  an  enumeration  of  about  forty 
eye-salves  and  four  dry  collyria  copied  from  Galen,  Oribasius 
and  Paulus  Aegineta.  I  was  able  to  identify  most  of  them, 
and  to  restore  several  of  the  mutilated  names  which  passed 
into  the  later  Arabic  works.  For  instance,  the  Roman 
oculist  Aelius  (Gallus)  was  changed  into  Asas  ^\A\ 

Paccius  into  Qdqiyds  and  these  names  are  to  be 

found  as  late  as  in  the  Arabic  drug-lists  in  the  XVIIth 
century.  Several  errors  in  later  pharmacopoeia  can  be 
rectified,  by  comparison  of  the  Arabic  text  with  the  Greek 
originals. 

Considering  the  whole  of  this  early  text-book  of  ophthal¬ 
mology,  we  find  that  the  judgment  of  Xbn  Abi  Usaibca 
is  justified.  The  length  of  the  treatises  is  not 

uniform  and  their  value  differs  greatly.  In  accordance 
with  his  philosophical  and  speculative  predilections,  Hunain 
has  treated  anatomy,  physiology,  nosology  and  pharmaco¬ 
logy  at  excessive  length,  whilst  the  parts  concerned  with 
symptomatology  and  practical  treatment  are  too  short. 
He  follows,  moreover,  like  the  Greeks  before,  and  the  first 
Arabs  after  his  time,  the  method  of  treating  e.g.  of  the  same 
disease  three  times,  in  different  chapters  or  treatises  :  first 
the  etiology,  then  the  symptoms  and  finally  the  treatment. 
The  method  by  which  a  disease,  its  etiology,  semiology 
and  treatment  are  explained  in  the  same  chapter,  as  is  the 
case  in  present-day  text-books,  has  been  followed  since 
the  Xlth  century  a.d.  ('All  b.  Tsa^^  j,  Jc  andAmmar 

Nevertheless  Hunain’s  book  is  immensely  superior  to 
the  confusedly  compiled  ophthalmology  of  his  teacher 
Yuhanna  b.  Masawaih  A)  y  l*>- y  .  Therefore  we  call 

it  the  earliest  existing  systematic  text-book  of  ophthalmology . 

Very  interesting  are  the  unique  Diagrams  in  this  book, 
which  must  have  been  eight  or  ten  in  number,  several  of 
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which,  however,  are  missing,  so  that  there  remain  only 
five.  As  the  whole  book  is  an  extract  from  Greek  works, 
it  is  certain  that  these  diagrams  were  originally  in  Hellenic 
text-books  and  were  copied  by  the  translating  Syrian  and 
Arab  physicians.  They  are,  likewise,  the  earliest  known 
diagrams  of  the  anatomy  of  the  eye(1),  and  much  superior* 
to  those  of  the  European  medieval  text-books.  It  is  par¬ 
ticularly  regrettable  that  the  diagrams  of  certain  eye- 
diseases  (e.g.  pustule  and  hypop}mn,  Treatise  VI,  p.  65) 
are  missing.  Hirschberg  found  in  the  Xlllth  century 
ophthalmology  of  Khalifa  SlU  (Syria)  that  Hubaish 

Hunain’s  nephew,  had  written  a  book  on  eye-diseases 

with  diagrams,  of  which  one  of  the  pterygium  and  another 
of  the  corneal  pannus  are  expressly  mentioned.  Later 
on,  the  Spanish-Moorish  oculists  illustrated  their  books 
more  frequently.  The  best  known  are  the  diagrams  of 
instruments  in  the  surgical  treatise  of  Abul-Qasim  az- 
Zahrawi  ( Abulcasis )  edited  by  Leclerc  (2). 

The  influence  of  the  Arabic  anatomical  diagrams  of  the  eye 
on  European  ophthalmic  illustration  has  been  studied  by 
Sudhofi  (3).  I  myself  received,  through  the  kindness  of 
Professor  Charles  Singer  (London),  a  series  of  medieval 
diagrams  of  the  eye  which  I  hope  to  publish  later  on. 

Greek  Terms  transcribed  into  Arabic  are  extremely 
frequent  in  our  MSS.,  as  is  apparent  from  their  index  given 

at  the  end  of  the  translation.  They  show  that  the  author 

%/ 


(1)  See  Hirschberg’s  history  of  illustrated  ophthalmic  books.  Graefe- 

Saemisch,  vol.  XIV,  Leipzig,  1911,  p.  72-73.  (“It) 

(2)  See  note  (1,2)  p.  XVI  Dr.  Ahmad  'Isa  Bey  has  recently  edited  an 
Arabic  treatise  :  The  surgical  and  ophthalmological  Instruments  of  the 
Arabs.  Cairo,  1925,  with  figures.  (*\o) 

(3)  Karl  Sudhoff,  Studien  zur  Geschichte  der  Medizin.  fasc.  I. 
Leipzig,  1907,  p.  19-26.  CH) 

Sudhoff,  Augendurchschnittsbilder  aus  Abendland  und  Morgenland _ 
Arch.  f.  Gesch.  d.  Medizin,  vol.  VIII,  1914,  p.  1-21. 

I  do  not  quote  some  publications  of  minor  importance. 
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of  the  Ten  Treatises  was  perfectly  well  acquainted  with 
this  language  and  with  the  Greek  technical  terms.  Un¬ 
happily,  most  of  them  have  been  severely  mutilated  by 
later  copyists.  This  is  due  to  the  fact  that  the  diacritical 
points,  which  are  so  important  for  the  spelling  of  Arabic 
words,  were  not  yet  regularly  put  in  during  Hunain’s 
period  and  in  the  centuries  after  him ;  and  also  to  the  fact  that 
the  knowledge  of  the  Greek  language  disappeared  rapidly 
in  the  reign  of  the  caliphs,  during  the  tenth  century  a.d. 
I  was  able  to  reconstruct  most  of  these  Greek  names  and 
technical  terms  with  the  help  of  the  old  Greek  medical 
writers,  particularly  Galen  himself,  Aetius,  Oribasius  and 
Paulus  Aegineta.  Several  terms,  happily  clearly  written, 
are  important  because  they  do  not  exist  in  Greek  medical 
literature  and  are  unique.  So  e.g.  the  term  for  pannus, 
a  vascularised  opacity  of  the  cornea  :  ye.  pcocpO  alpha. 
(kirsophthalmia,  i.e.  ophthalmia  varicosa)  and  yavwcK; 
toO  jcepocTOiiSoSs  ( manosis  ton  keratoeidous ,  i.e.  rarefaction  of 
the  cornea).  Later  Arabic  oculists,  until  the  XIYth 
century  a.d.,  faithfully  copied  such  mutilated  Greek  terms 
from  Hunain’s  book,  in  order  to  give  their  texts  the  appear¬ 
ance  of  great  erudition  ;  but  they  did  not  understand  them 
themselves  and  sometimes  curiously  confuse  the  terms  and 
their  meanings. 

H. — The  Manuscripts. 

As  we  said  before,  the  two  unique  MSS.  of  the  Ten  Trea¬ 
tises  are  in  Cairo  (C)  and  in.  Leningrad  (L). 

L,  No.  42  (III)  of  the  collection  of  Gregorius  IV.,  Patriarch 
of  Antioch,  is  the  older  one.  It  was  written  by  'Abd 
ar-Rahman  b.  Ibrahim  b.  Salim  b.  'Amrnar  al-Ansari  al- 
Muqadda-si  ^  ^  ch 

pilgrim  to  Jerusalem),  the  medical  practitioner  ( mutatabbib 
In  other  MSS.  of  the  same  collection  he  is  designated 

as  physician  ( Tabib  or  as  oculist  (Kalihdl  JlC\. 

The  MS.  is  dated  the  twelfth  Shawwal  of  the  year  551  a.h. 
(year  of  the  Flight),  corresponding  to  November  26, 1156  a.d. 
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It  comprises  the  50  folios  (77  to  127)  of  the  MS.,  23 
lines  to  a  page.  It  is  very  clearly  written,  with  the  titles 
of  treatises,  discourses  and  chapters,  as  usual,  in  red  ink. 
Diacritical  points  are  frequently  missing,  but  not  in  such  a 
manner  as  to  prevent  easy  reading. 

C  (in  the  private  library  of  Ahmad  Pasha  Taimur  Ul 

jjc  Cairo-Gezira)  forms  the  sixth  MS.  of  a  collection 

of  eight  MSS.  It  was  written  by  'Abd  ar-Rahim  b.  Yunus 
b.  al-Hasan  al-Ansari  ^jU;Y  ^  ^  ^>.J\ 

“with  his  own  hand  for  himself,”  copied  from  a  MS.  from  the 
hand  of  the  above-mentioned  'Abd  ar-Rahman  al-Ansari 
js*J\  jlp  .  It  is  dated  from  the  1st  Dhu’l-Hijja  jS 

592  a.h. (October  25th  1196  a.d.).  In  this  copy  the  latter 
had  noted  that  he  collated  it  with  another  one  by  Ahmad 
ai-Husain  al-Ansari  who  copied  it  from  a 

MS.  from  the  hand  of  'All  b.  Yahya  al-Maghribi^  y,  J^ 
^jkl\  (“  the  Western,”  i.e.  Spanish  or  North -African  Moor), 

dated  Sunday  8th  of  Safar  394  a.h.  This  date  corresponds 
to  December  7,  1003  a.d.  So  the  MS.  which  was  the 
basis  of  both  our  MSS.  was  copied  130  Arabic  or  126  Euro- 

JL 

pean  years  after  the  death  of  Hunain.  It  is  to  be  noted 
that  the  MS.  L  is  not  the  same  as  that  from  which  'Abd 
ar-Rahim  copied  the  MS.  C.  Probably  both  of  them  were 
copied  from  the  same  collated  older  MS.  written  by  'Abd 
ar-Rahman  ^ J I  .'Abd  ar-Rahim,  I  ju.  in  another, 

MS.  of  the  collection  0,  calls  'Abd  ar-Rahman  “his  teacher.” 
So  the  name  al-’Ansari  which  three  of  the  old 

copyists  bear,  is  probably  not  a  sign  of  parental,  but  of 
educational  relationship.  The  MS.  C  comprises  the  71 
pages  311  to  382  of  the  collection.  The  size  of  the  pages 
is  15  X  23  cms.,  that  of  the  written  part  of  the  pages  12  5  X 19 
cms  Each  page  has  28  lines,  all  very  clearly  written  in 
black  and  red  ink  and  revealing  more  diacritical  points 
than  L.  One  of  the  pages  is  badly  destroyed  and  repaired. 
The  existing  big  gaps  are  not  apparent,  either  in  C  or  in  L. 

Roth  MSS.  bear  the  characteristics  of  the  Syrian  hand¬ 
writing  of  the  Xllth  century  a.d.  As  nothing  is  known 
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about  tbe  copyists  and  their  families,  we  must  suppose  that 
they  lived  in  Syria  as  medical  practitioners.  It  seems  that 
the  MSS.  remained  in  Syria  for  more  than  six  centuries,  as  L 
was  procured  from  Antioch  and  C  from  Beyrout. 

C  has  been  corrected  and  collated  with  much  more  care* 
besides  containing  the  five  diagrams  in  black  and  red, 
which  are  missing  in  L.  So  I  took  C  as  the  basis  of  the  edi¬ 
tion  and  corrected  from  L.  Difficulties  in  restoring  the 
text  arose  only  in  the  great  gap  of  C,  (from  the  fifth  to  the 
seventh  Treatise),  where  several  times  badly  mutilated 
passages  of  L  had  to  be  restored  with  the  help  of  Hunain’s 
207  Questions  (207  Masai il  JJL,,)  on  the  Eye  of  which  I 

have  five  MSS.  at  my  disposal.  If  is  regrettable  that  both 
MSS.  depend  on  the  same  old  MS.  So  the  variants  given 
are  the  same,  and  the  mutilations  of  names  of  persons  and 
drugs,  as  well  as  of  Greek  words,  are  mostly  the  same. 
Nevertheless  I  hope  that  I  have  reconstructed  a  readable 
text.  Concerning  the  matter  itself,  I  had  no  serious 
difficulty  in  translating  it,  with  the  help  of  the  original 
Greek  texts,  where  they  could  be  obtained. 

I. — Language,  Style  and  Authorship. 

These  cpiestions  raise  the  most  serious  difficulties,  not 
onty  for  a  non-specialist  in  Oriental  languages  such  as  I  am. 

They  require  a  scholar  who  possesses,  besides  a  perfect 
knowledge  of  Arabic  grammar  and  style,  a  special  acquain¬ 
tance  with  the  style  of  Hun  a  in  and  his  pupils,  since  it  was  $  7  7 
Hunain  who,  by  his  translations,  partly  created  the  character  L 

of  the  scientific  Arabic  language  of  the  Abbassid  califate. 

So  I  addressed  myself  to  Professor  G.  Bergstrasser  (of  J  0 
Munich)  who  had  written,  in  1913,  his  book  on  Hunain 
ibn  Ishaq  and  his  School  ( see  note  (*)  k,  p.  xvm)  and  shown  how 
to  distinguish  the  style  of  the  master  and  of  his  pupils,  as  far 
as  the  scarcity  of  the  material  makes  this  possible.  I  owe 
the  deepest  gratitude  to  Professor  Bergstrasser  for  finding 
time  to  read  the  whole  Arabic  text  once,  to  put  in  it  numerous 
corrections  and  to  give  me  valuable  hints  for  the  translation 


of  some  difficult  passages.  His  judgment  is  that  a  definite 
decision  on  the  style  and  authorship  is  not  actually  possible. 
It  would  require  a  thorough  study  of  other  texts  and,  notably, 
of  the  207  Questions  to  form  a  final  opinion  on  the  identity 
of  the  style  of  the  Ten  Treatises.  According  to  Bergstrasser, 
the  language  of  our  MSS.  of  the  Ten  Treatises  shows  some 
idiosyncracies  peculiar  to  Hunain  and  to  Hubaish,  but 
it  is  written  in  such  bad,  sometimes  Barbarian ,  Arabic  as 
cannot  be  due  to  copyists’  blunders  alone.  In  the  actual 
form,  he  thinks,  it  is  not  the  production  of  Hunain,  but  has 
possibly  been  changed  by  Hubaish  and  other  pupils  of 
Hunain,  who  did  not  possess  so  thorough  a  knowledge  of 
Arabic  as  their  master.  It  may  be  that,  after  Hunain 
had  collected  nine  treatises  and  Hnbaish  had  given  them 
headings,  they  were  in  the  hands  of  Syrian  and  Arabic 
oculists  who  copied  them  and  spoiled  the  grammar  and 
language  of  the  contents.  Then  Hunain  added  the  tenth 
treatise,  and  so  the  original  edition  is  his,  but  the  final 
redaction  that  of  his  pupils.  Therefore,  I  prefer  to  give 
this  book  the  title  “  The  Ten  Treatises  Asckibed  to  Hunain 
b .  Is-haq j  .  I  venture  to  hope  that  the 

philological  discussion  of  the  text  of  this  book,  after  its 
publication,  by  orientalists,  will  give  useful  results.  The 
text  is  to  be  compared  with  all  the  existing  texts  written 
by  Hunain  and  his  pupils.  I  hope  to  add  after  a  short 
while  a  new  text,  viz.  that  of  the  first  part  of  Galen’s  lost 
book  On  the  Medical  Names  (Alspt,  txTpotwv  ovojxdcTwv, 
Peri  iatriJcdn  onomaton)  which  exists  only  in  an  Arabic 
translation  by  Hubaish  (1). 

I  myself  wish  to  give  only  a  few  hints  based  on  Berg- 
strasser’s  investigations.  In  favour  of  Hunain’s  authorship 
is  the  frequence  of  rubhama  Lr  J}  fi  ba'd  al-auqdt  olijVl  ja*>  j 

and  fi  waqt  min  al-auqdt  uA /A  j  j  for  “sometimes,” 


(1)  I  published  a  preliminary  analysis  and  extracts  from  this  book 
(MS.  Or  585  VI  of  the  Leyden  University  Library)  under  the  title  La 
Version  Arabe  (fun  Traitd  'perdu  de  Galien  in  Byzantion  t.  Ill  (1926), 
928  p.  413—442.  CW) 
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of  mithl  md  U  Jt.  (like)  and  similar  expressions,  laisa 

jaqat,  la  Jem  ( bal )  . aidan  l  (J.)  JO  Ui  (not  only 

. but),  la-'  alia  (perhaps)  and  of  other  similar 

expressions.  Other  expressions  are  more  characteristic  of 
the  language  of  Hubaish,  as  e.g.,  the  frequence  of  ghaii 
anna  d\  and  ilia  anna  d\  J1  (but,  on  the  other 

hand),  ji  auwal  md  UiJjlj  (at  the  place  were  first),  akthav 
md  U  JS\  (frequently)  and  others.  Other  passages  offer 

no  resemblance  to  the  styles  of  Hunain  and  Hubaish, 
and  are  in  no  way  similar  to  any  known  passage  of  the 
period  of  the  translations.  So  e.g.  the  passages  lines 
4  and  5  on  page  \\\  in  the  ninth  treatise. 

The  same  difficulty  as  in  the  case  of  the  Ten  Treatises 
exists  in  that  of  the  207  Questions  on  the  Eye ,  the  text  and 
translation  of  which  I  hope  to  publish  later  on.  This 
book  is  unanimously  ascribed  to  Hunain,  and  his  bio- 
graphers  tell  us  expressly  that  he  composed  it  for  his  sons 
Dawud  and  Ishaq  j^l.  I  find,  however,  in  the  five 

MSS.  which  are  at  my  disposal  that  the  Arabic  is  as  bad 
and  corrupt  as  in  the  Ten  Treatises ,  and  that  great  parts 
of  it  are  in  literal  accordance  with  the  latter,  although 
it  is  generally  expressed  more  shortly.  On  the  other  hand 
there  are  many  additions  in  the  text  which  are  not  to  be 
found  in  the  Ten  Treatises ,  so  that  the  207  Questions  are 
by  no  means  to  be  considered  as  a  simple  extract  from  them. 
Professor  Bergstrasser  suggests,  and  I  agree  with  him, 
that  the  207  Questions  may  have  been  composed  by  Hunain 
before  the  composition  of  the  last  of  the  Ten  Treatises . 
They  may  have  been  early  in  the  hands  of  his  pupils  who 
copied  the  book  badly,  according  to  their  incomplete 
knowledge  of  Arabic.  Nevertheless  it  is  strange  that  the 
later  Syrian-Arabic  copyists,  all  of  them  learned  physicians, 
did  not  correct  the  ungrammatical  and  even  unorthog- 
raphical  text  of  the  manuscripts. 

As  for  the  Ten  Treatises  it  is  evident,  notwithstanding 
the  afore-mentioned  incongruities,  that  we  have  in  hand, 
in  the  text  which  we  publish  hereafter,  the  best  known 
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text  of  Hunain’s  famous  book.  For  both  Latin  translations, 
(C  and  D),  as  well  as  the  numerous  quotations  in  later 
medical  books  are  in  conformity  with  our  text. 

K. — The  Translation. 

I  tried  to  do  my  best  to  give  a  translation  which  is  as 
literal  as  possible,  and  my  friend  Miss  G.  Milvain  took  pains 
to  shape  my  version  into  readable  English.  Nevertheless 
there  are  many  passages  where  there  may  exist  a  doubt 
as  to  the  correctness  of  this  translation,  owing  to  the  bad 
and  ambiguous  construction  of  the  Arabic  phrases.  Some¬ 
times  Galen's  Greek  original  text  could  help  me.  The 
Latin  translations  C  and  D  were  rarely  fit  to  offer  help, 
as  both  of  them  simply  omit  to  give  the  most  difficult 
passages  of  the  original  text.  Moreover,  the  difficulties 
of  explanation  of  the  text  obliged  me  to  give  more  notes 
under  the  text  than  I  should  have  liked  to  have  given. 
Sometimes  the  comparison  with  Galen’s  Greek  text  was 
inevitable,  in  order  to  explain  the  thought  of  the  Arabic 
author. 

I  laid  much  stress  on  carefullv  made  glossaries  which. 
I  venture  to  hope,  will  give  this  edition  some  lexicogra¬ 
phical  value,  and  will  facilitate  the  task  of  all  those  who 
intend  to  study  Arabic  ophthalmology  and  general  medicine. 

L . — Conclusion. 

The  reading  of  text  and  translation  of  Hunain’s  Ten 
Treatises  is  in  no  way  agreeable,  either  in  Arabic,  English 
or  Latin.  We  must  not  forget  that  Galen’s  principal  aim 
was  to  transform  medicine  into  an  exact  science,  like 
astronomy  or  mathematics.  Hunain  skilfully  extracted 
all  the  passages  from  Galen’s  works  concerning  the  eye  and 
eye-diseases  and  formed  of  them  this  systematic,  but  too 
theoretical  text-book.  Nevertheless,  this  book  was  much 
admired  by  all  the  later  Arabic  oculists  and  physicians. 
It  is  the  starting  point  of  Arabic  ophthalmology ,  as  I  explained 
in  a  paper  read  before  the  Ylth  International  Congress  of 
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History  of  Medicine  f1).  I  suppose  that  the  role  of  Hunain’s 
Introduction  and  of  his  Questions  on  Medicine  is  a  similar 
one  for  general  medicine. 

I  have  to  thank  sheikh  Muhammad  Saddiq  ji ,jl*  ^ 

for  his  corrections,  Ahmad  Khairi  Sacid  Afandi 

for  the  Arabic  version  of  this  introduction  and 
Mahmud  Sidqi  Afandi  for  his  careful  copies. 

List  of  Abbreviations. 

Maq .  =  the  present  Book  of  the  Ten  Treatises  on  the  Eye , 
by  Hunain  ibn  Is-haq  y  yX-  j  cM\a* 

L  —  MB.  Leningrad,  Academy  of  Sciences,  Collection  of 
Gregorius  IV,  Patriarch  of  Antioch,  Ho.  42  an). 

C  =  MS.  Cairo,  Collection  of  H.E.  Ahmad  Taimur  Pasha, 
senator. 

Mas.  —  the  Book  of  the  (207)  Questions  on  the  Eye  jrLH  ^kV 
/**)!  j  of  which  five  MSS.  are  known  :  National 

Library  Cairo  VI,  477  ;  Taimur  Pasha,  Cairo  ;  Brit. 
Museum  Or.  6888  ;  Leyden  No.  671,  Leningrad  (Acad, 
des  Sciences,  fond  Gregoire  IV,  No.  42  (VII). 

Latin  G.  =  Liber  de  Oculis  Constantini  Africani  (in  Omnia 
Opera  Ysaac,  Lugduni  1515). 

Latin  D.  =  Galeni  de  Oculis  Liber  translates  a  Demetrio 
(in  many  Latin  editions  of  Galens  works). 

Galen  =  Claudii  Galeni  Opera  Omnia,  ed.  C.G.  Kuehn, 
Lipsiae  1821-1833  (20  vols.) 

*Ali  b.  Lsd  —  Hirschberg’s  German  translation,  'All  b.  Isa’s 
Erimnerungsbuch  fuer  Augenaerzte.  Leipzig  1904. 

IAU  =  Ibn  Abi  Usaibica,  History  of  Physicians.  Cairo 
edition,  2  Vols.  1882. 


(0  M.  Meyerhof,  Die  Anjdnge  der  arabischen  Ophthalmologie.  Bull, 
du  VIme  Congres  International  d’Histoire  de  la  Medecine,  1928.  (VO 
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HUNAIN  IBN  IS-HAQ 

on  the  Structure  of  the  Eye,  its  Diseases 
and  their  Treatment  according  to  the 
Conception  of  Hippocrates  and  Galen,  in 
Ten  Treatises. 


In  the  name  of  God,  the  Compassionate,  the  Merciful!  u* 

The  book  of  Hunain  ibn  Xs-haq  on  the  structure  of  the 
eye,  its  diseases  and  their  treatment  written  in  accordance 
with  the  opinions  of  Hippocrates  and  Galen  on  the  know¬ 
ledge  of  all  that  is  necessary  to  instruct  him  who  wishes  5 
to  treat  eye  diseases  in  a  reasonable  manner,  in  ten  separate, 
complete  treatises. 

Treatise  I. — On  the  nature  of  the  eye  and  its  structure. 

Treatise  II. — On  the  nature  of  the  brain  and  its  use. 

Treatise  III. — On  the  optic  nerve,  the  visual  spirit  10 
•and  the  vision  (1). 

Treatise  IY. — On  all  the  things  which  are  necessary  to 
preserve  health  and  (to  avoid)  the  contrary. 

Treatise  Y— On  the  different  kinds  of  affections  which 
attack  the  eye  (2).  15 


E)  IAU  (vol.  I,  p.  198)  :  “The  vision  itself,  how  it  is  accomplished.” 

(2)  Restored  after  IAU  ( l.c .)  Both  MSS  (L  and  C)  read  :  “On  the 
different  kinds  of  affections”  (old  copyist’s  blunder). 


—  2  — 


V*  u*  Treatise  VI.— On  the  symptoms  of  the  diseases  which 
occur  in  the  eye  (1). 

Treatise  VII. — On  the  faculties  of  all  remedies  in  general. 

Treatise  VIII. — On  the  kinds  of  remedies  for  the  eye 
5  in  particular  and  their  classes. 

Treatise  IX. — On  the  treatment  of  eye-diseases. 

Treatise  X. — On  the  compound  remedies  -which  are 
useful  in  cases  of  eye-diseases. 


V\  o*  In  the  Name  of  God ,  the  Compassionate,  the  Merciful! 

Hunain  ibn  Is-haq  begins  by  saying:  He  who  wishes  to 
have  a  thorough  knowledge  of  the  treatment  of  eye-diseases 
must  be  instructed  in  its  nature,  since  the  removal  of  suffering 
5  and  disease  from  any  organ  is  effected  onfy  by  restoring 
it  to  its  original  condition.  The  knowledge  of  the  nature 
of  its  structure  is  attained  through  a  thorough  knowledge 
of  the  parts  of  which  it  consists.  Therefore  he  who  desires 
knowledge  of  the  nature  of  the  eye  has  to  learn  of  how 
10  many  parts  the  eye  is  composed,  what  the  function  of  each 
one  of  them  is,  why  it  is  indispensable,  what  shape  it  is, 
where  it  begins  and  where  it  ends,  in  what  part  of  the  eye 
it  is  found,  and,  in  addition,  the  reasons  for  this  and  the 
proof. 

15  I  have  composed  a  book  for  you  in  accordance  with  your 
request,  in  which  I  have  collected  briefly  all  that  which 
I  have  expounded  before,  according  to  the  explanations  and 
commentaries  of  Galen  the  Sage  in  as  clear  and  succinct 
language  as  I  could  achieve. 


P)  C  reads  beneath  the  correct  text  :  “On  the  causes  of  the  affections.’* 
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I. — The  First  Treatise  on  the  Nature  of  the  Eye 

and  its  Structure.  (x) 


vr  u* 


Know  that  every  one  of  the  compound  limbs  (of  the  body) 
has  its  special  function  which  is  particularly  intended  for 
it.  Though  it  consists  of  many  parts  differing,  in  their 
nature,  that  function  is  not  performed  by  all  those  parts 
but  only  by  one  of  them  ;  the  other  parts  are  only  there  to 
serve  that  part  which  performs  the  function.  So  we  find 
that  the  eye  is  composed  of  many  different  parts,  but  that 
the  vision  is  not  in  all  the  parts  but  only  in  that  humour  which 
resembles  ice  and  which  is  called  in  Greek  x,puc-m‘X‘Xo£iSe<; 
or  the  ice-like.  As  for  the  other  humousr,  tunics  and 
similar  parts,  they  are  created,  everyone  of  them,  only  to 
to  be  useful  to  the  afore-mentioned  ice-like  humour.  If  it 
be  the  will  of  the  Most  High  God,  we  shall  make  this  clear 
to  you,  when  we  analyse  for  you  the  purpose  of  each  part 
of  the  eye. 

The  Ice-Like  Humour  (Lens). 

We  will  now  begin  with  the  discussion  of  the  ice-like 
humour,  and  we  say  :  it  is  white,  transparent,  luminous 
and  round  ;  its  roundness,  however,  is  not  perfect  (globe- 
shaped),  but  there  is  a  flattening  in  it.  It  is  situated  in 
the  middle  of  the  eye,  like  a  point  which  we  imagine  to  be 
in  the  centre  of  a  globe.  Concerning  its  white  colour, 
luminosity  and  transparency  (their  object  is)  to  receive 
the  changing  of  colours  rapidly,  since  a  wdiite,  transparent, 
luminous  thing  is  quick  to  receive  colours,  for  instance 
transparent  glass  and  similar  substances.  Its  roundness 
serves  (to  prevent)  it  from  being  easily  exposed  to  lesions, 
since  any  shape  except  the  round  one  is  very  liable  to  receive 


20 


25 


Vt  u** 


P)  This  chapter  follows  Galen,  De  Usu  Partium  Corporis  Humani  l.K. 
(ed.  Kuhn,  vol.  Ill,  p.  758  foil.  ;  ed.  Helmreich,  Lipsiae,  1909,  vol.  II, 
p.  54  foil.).  A  third  edition  of  the  Greek  text  of  l.X.  with  a  German 
translation  is  to  be  found  in  Otto  Katz,  Die  Augenheilkunde  des  Galenus. 
Inaugural-Dissertation,  Berlin,  1890. 
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injuries  on  account  of  its  edges.  Its  flattened  form  enables 
it  to  receive  impressions  of  more  perceptible  objects  than 
would  be  the  case  if  it  were  perfectly  round  ;  for  a  flattened 
body  meets  more  of  the  objects  which  are  in  its  path  than 
does  a  perfectly  spherical  body.  If  we  mentioned,  more¬ 
over,  that  its  place  is  in  the  centre  of  the  eye,  then  this  is 
a  proof  that  all  that  surrounds  it  in  the  eye  was  created 
dor  it,  either  to  protect  it  from  injury  or  to  be  useful  to  it. 
Therefore  those  parts  surround  it  from  all  sides,  whilst  it 
is  in  the  middle  itself.  And  further  proof  that  the  vision 
is  in  this  humour,  and  not  in  any  other  part  of  the  eye, 
lies  in  the  circumstance  that  the  vision  ceases  when  cataract 
intervenes  between  it  (the  lens)  and  the  perceptible  object, 
and  that  the  vision,  returns  when  the  cataract  is  removed 
from  it  by  couching  (operation). 

This  humour,  viz.  the  ice-like  one,  is  situated  between 
two  other  humours.  One  is  behind  it,  and  resembles  melted 
glass;  its  Greek  name  is  uxXoscckV  or  the  glass-like. 
The  other  one  is  in  front  of  it,  resembling  the  white  of  eggs  ; 
its  Greek  name  is  wdsi&s's,  or  the  albuminoid.  Behind 
the  glass-like  humour  are  three  tunics  :  the  first  one  encloses 
the  glass-like  humour  and  resembles  a  net ;  its  Greek  name 
is  '/up'AVo'TTposA'/)?  yitcov,  or  the  net-like  tunic.  The  second 
tunic,  which  lies  behind  the  first,  resembles  the  secondine 
and  its  Greek  name  is  y  op vn:<ov(1),or  the  secondine-like 
tunic  (the  choroid).  The  third  tunic,  behind  the  second, 
is  adjacent  to  the  bone  (of  the  orbit)  ;  it  is  hard  and  gristly 
and  therefore  its  Greek  name  is  cr/Ayipoc  (shier os),  or  the 
hard  membrane.  In  front  of  the  albuminoid  humour  are 
three  tunics  :  the  first  encloses  the  albuminoid  humour  and 
resembles  a  grape  and  its  colour  is  black  mixed  with  sky- 
colour  ;  its  Greek  name  is  payostSy)^  yn rcov  or  the  grape-like. 
On  this  tunic  lies  a  second  one  resembling  tortoise-shell 
in  colour  and  form,  since  it  is  composed  of  several  films  ; 
if  these  be  separated  from  one  another,  they  look  like  (thin) 
plates  ;  therefore  its  Greek  name  is  jcepotTOstSy's,  or  the 


(P  In  the  text  erroneously  payoetBT)?  y  ixoSv  in  both  MSS. 
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horn-like.  This  tunic  is  surrounded  outside  by  another  tunic 
without  being  covered  by  it;  its  Greek  name  iss7n7ue<pux.a>s»  10 
or  the  connecting  (conjunctiva)  because  it  is  a  membrane 
which  is  connected  with  the  edge  of  the  cornea  without 
covering  it  as  the  other  tunics  cover  each  other  ;  if  it  covered 
it  altogether,  it  would  prevent  the  vision  from  passing 
(through  it).  15. 

It  is  like  the  following  diagram  : — 


hollow 
(oph'c)  nerve/ 


Fig.  1. 
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I  now  begin  the  explanation  of  tbe  utility  of  all  tbe  hu¬ 
mours  and  tunics  which  we  have  described  including  their 
origin,  their  nature,  their  end  and  their  situation.  I  have 
20  already  explained  to  you  that  the  ice-like  humour  (the  lens) 
is  in  the  centre  of  the  eye  and  that  there  are  behind  it  one 
humour  and  three  tunics  and  in  front  of  it  one  humour  and 
three  tunics. 

We  begin  with  the  help  of  God  : — 

25  On  the  Utility  of  the  Humour  which  is  behind  the  Lens , 
Vl  i.e.  the  Glass-like  {Vitreous),  and  on  the  three  tunics  which 
have  been  mentioned  as  being  behind  it. 

We  say  :  every  one  of  the  members  of  the  human  body 
requires  nourishment,  and  this  without  doubt  because 
there  is  a  continual  loss  of  its  substance  going  on  through 
5  dissolution  by  reason  of  the  influence  of  the  natural  warmth 
from  within  and  the  warmth  of  the  air  from  without.  For 
this  reason  it  requires  a  substance  to  replace  that  which 
has  been  dissolved.  But  nothing  can  replace  the  dissolved 
substance  except  that  which  resembles  it,  i.e.  something 
10  similar  in  nature  to  the  member  in  question.  The  nutri¬ 
tion  is  effected  in  this  wise,  viz.  that  the  member  receives 
an  addition  of  substance  resembling  its  own  nature.  This 
accretion,  however,  can  only  resemble  the  nature  of  the 
member  if  the  latter  transmutes  it  according  to  its  own 
15  nature.  A  substance  is  most  quickly  transmuted  into  the 
thing  which  resembles  its  own  nature  most  closely.  Since 
the  lens  without  doubt  requires  nutriment  and  since,  as 
we  mentioned  already,  this  humour  is  white,  transparent 
and  luminous,  it  is  impossible  for  it  to  receive  its  nutrition 
20  direct  from  the  blood.  It  requires  an  intermediary  between 
its  nature  and  that  of  the  blood ;  and  such  is  the  glass-like 
humour  (the  vitreous)  as  it  is  nearer  to  the  white  colour 
and  transparency  than  the  blood.  Therefore  the  vitreous 
is  adjacent  to  the  lens  without  any  partition,  and  it  (the  lens) 
25  is  half  submerged  in  it  (the  vitreous). 
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The  Net-Like  Tunic  (Retina). 

The  tunic  which  surrounds  this  vitreous  humour  is  com¬ 
posed  of  two  things  :  a  hollow  nerve  through  which  the 
spirit  passes  by  means  of  which  the  vision  is  achieved,  and 
veins  and  arteries.  Here  it  is  necessary  to  stop  the 
explanation  and  take  up  the  discussion  from  the  beginning. 


The  Discourse  on  the  Brain  (1). 

Know  that  the  brain  is  the  source  of  all  sensation  and  all 
motion  and  that  from  it  the  faculty  of  sensation  and  the 
faculty  of  motion  proceed  through  the  nerves  into  all  the 
sensory  and  motor  organs.  (Now)  the  eye  is  both  a  sensory 
and  a  motor  organ,  and  therefore  it  is  controlled  by  two 
nerves  from  the  brain.  One  is  hard  and  effects  the  move¬ 
ments  of  the  eye  ;  I  shall  speak  of  it  later  on  when  the  dis¬ 
cussion  reaches  the  motor  muscles  of  the  eye.  The  other 
nerve  is  soft  and  hollow ;  there  is  no  hollow  nerve  in  the  body 
except  this.  The  reason  is  that  the  eye  needs  the  animal 
spirit  in  order  to  effect  the  vision  by  means  of  it.  On  the 
brain  are  two  membranes  whose  Greek  name  is  u/r^iyysQ  (2)  ; 
the  one  is  thin  and  soft,  the  other  thick  and  hard.  The 
thin,  soft  one  resembles  the  secondine  on  account  of  the 
quantity  of  veins  and  arteries  in  it.  Its  purpose  in 
relation  to  the  brain  is  to  nourish  it  through  its  veins  and 
arteries  and  to  protect  it.  The  thick,  hard  membrane  only 
protects  the  brain  and  secures  it  against  injury  from  the 
adjacent  bones  of  the  skull.  Every  nerve  proceeds  from 
the  brain  and  is  enveloped  by  toth  membranes  until  it 
leaves  the  skull-bone,  for  the  purposes  which  I  mentioned 


(1)  This  chapter  follows  different  parts  of  Galen’s  De  XJsu  Partium , 
Z.  VIII  and  IX,  especially  l.  VIII,  c. 6  (ed.  Kuhn,  vol.  Ill,  p.  636  foil.), 

(2)  The  MSS.  transliterate  the  word  in  two  different  ways,  maninghis 

and  miningis 

? 
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in  the  proper  place.  Likewise  the  nerve  that  enters  the 
eyes  is  enveloped  by  both  membranes.  After  it  has  left 
25  the  opening  which  is  in  the  bone  of  the  orbit,  it  branches 
off.  Then  the  nerve  spreads  and  extends  in  it  (the  eye) 
and  the  arteries  and  veins  come  to  it  from  the  thin  mem¬ 
brane.  From  this  arises  the  net  dike  tunic  which  surrounds 
the  vitreous  and  joins  the  circumference  of  the  lens.  Through 
30  its  arteries  and  veins  this  tunic  supplies  nourishment  to  the 
vitreous  humour,  and  through  its  nerve  the  sense  of  feeling 
and  the  luminous  spirit,  which  effects  the  vision,  to  the 
lens. 

VA  cP  Concerning  the  two  membranes  which  cover  the  nerve,  how. 
ever,  the  thin  one  is  called  in  Greek  yopiosi&vfe  ( Jchorioeides)- 
or  the  secondinedike,  and  is  adjacent  to  the  nerve  ;  it 
surrounds  the  retina  and  is  connected  with  it  at  the  place 
where  the  retina  joins  the  lens.  Its  use  is  to  nourish  the 
5  retina  through  its  arteries  and  veins  and  to  protect  (the 
parts)  which  it  surrounds.  The  thick  and  hard  membrane 
surrounds  the  thin  one  and  likewise  joins  it  at  that  place 
where  the  other  parts  join^1)  Its  use  also  is  to  protect 
the  eye  from  injury  through  the  bone  of  the  orbit,  lest  the 
10  latter  should  hurt  it  by  its  hardness  ;  it  also  resembles  a 
(fixing)  ligament  of  the  eye. 

This  is  what  we  wished  to  set  forth  in  our  discussion  of 
the  vitreous  and  the  three  tunics  which  are  behind  the  lens. 

The  Humour  and  the  Three  Tunics  which  are 
15  in  Front  of  the  Lens  (2). 

Their  formation  is  as  follows  :  I  have  alreadv  informed 

i/ 

you  that  out  of  both  the  membranes  which  cover  the  brain 
two  membranes  grow  over  the  nerve  which  extends  into  the 


P)  Literally :  where  that  joins  what  joins,  he.  where,  as  afore -mentioned, 
the  circumference  of  the  lens  joins  the  retina  and  the  choroid.  This 
is  an  anatomical  error  of  the  Greek  anatomists  after  Erasistratus  and 
Rufus. 

(2)  This  chapter  follows  Galen,  De  Usu  Partium  l.  X.  c.  3  (ed.  Kiihn, 
vol.  Ill,  p.  G80  foil.) 
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eye.  When  they  reach  the  eye,  they  separate  from  the 
nerve  and  form  two  tunics,  one  surrounding  the  other,  and 
both  joining  the  circumference  of  the  lens  at  the  place  which 
is  called  in  Greek  !pi<;  (ins)  or,  according  to  another 
version^ rs?avy)  (stephane)  ?  (1),  because  it  resembles  the  (rain) 
bow  which  is  to  be  seen  in  the  sky  reflected  by  the  air. 
Know  further  that  on  the  skull  is  a  tunic  which  covers  it 
and  which  proceeds  from  the  hard  membrane  covering 
the  brain.  The  tunic  which  we  mentioned  before  as  re¬ 
sembling  a  grape  grows  out  of  the  thin  seoondine-like  mem¬ 
brane  (choroid)  which,  as  already  observed,  grows  over  the 
net-like  tunic  (retina).  The  horn-like  tunic  (cornea)  proceeds 
from  the  hard  membrane  which  we  mentioned  as  being 
connected  with  the  choroid.  The  outer  tunic  of  which  the 
Greek  name  is  h -nzzy\>'A.6<;(epipephykds),  or  the  conjunctiva (2) 
grows  out  of  the  membrane  which  covers  the  skull. 

The  horny  tunic  (cornea)  was  created  to  cover  (veil)  the 
lens  on  account  of  its  delicacy  and  susceptibility  to  injuries 
from  without.  It  is  thin,  white,  solid  and  hard.  Its 
whiteness  and  thinness  (is  intended)  to  allow  the  passage 
of  the  light  through  it,  and  not  to  hinder  it  as  is  the  case, 
when  it  (the  cornea)  is  thickened  by  a  scar.  Its  solidity  and 
hardness  are  necessary  on  account  of  its  thinness. 

The  grape-like  tunic  (uvea,  iris)  (3)  is  necessary  for  three 
purposes  :  (i)  to  nourish  the  cornea,  and  this  because  the 
cornea  cannot  contain  veins  and  arteries  sufficient  for  its 
alimentation  on  account  of  its  thinness,  hardness  and  solidity, 
(ii)  to  separate  the  lens  from  the  cornea  in  order  to  prevent 
the  former  from  being  injured  by  the  latter,  (Hi)  to  concen¬ 
trate  the  light  by  its  colour.  The  uvea  is  rich  in  veins  to 
nourish  the  cornea,  and  it  is  (moreover)  soft  in  order  that 


(9  Corrupt  in  both  MSS. 

(2)  Here  in  both  MSS.  by  mistake  :  “cornea”  instead  of  “conjunctiva.” 

(3)  It  is  understood  that  the  Greek  and  Arabic  anatomy  did  not  dis¬ 
tinguish  the  iris  from  the  ciliary  body  and  included  both  organs  in  the 
name  of  grape-like  tunic.  Therefore  I  translate  it  henceforth  by  uvea. 
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20  it  may  not  injure  the  lens  by  its  friction  ;  therefore  it  is 
furnished  on  the  inside  with  tufts  (villi)  from  which  is  sus¬ 
pended  the  cataract,  when  we  operate  on  it.  But  it  is 
smooth  on  the  outside  in  order  that  it  may  not  be  hurt 
by  the  cornea.  In  its  colour  is  black  mingled  with  sky- 
25  colour  to  concentrate  the  light  by  which  the  vision  is  effected, 
so  that  it  may  not  be  dissipated  by  the  external  light.  In 
its  centre  is  a  hole  to  permit  the  passage  out  into  the  air 
of  the  light  to  meet  the  perceived  (objects).  In  the  hollow 
of  the  iris  (uvea)  is  the  albuminoid  humour  and  there  passes 
30  (through  it)  a  luminous  spirit  (i).  The  general  purpose  of 
both  is  to  separate  the  lens  from  the  cornea,  lest  the  latter 
should  hurt  it.  And  the  albuminoid  humour  has  the 
^  special  function  of  moistening  and  nourishing  the  lens,  so 
that  it  shall  not  be  dried  up  by  the  air,  and  of  moistening 
the  iris  (uvea),  so  that  it  shall  not  be  dried  up  and  hardened 
and  thus  damage  the  lens  when  it  comes  in  contact  with  it. 
The  luminous  spirit  effects  the  vision  when  it  unites  with 
5  the  external  light  (2). 

Between  the  lens  and  the  albuminoid  humour  there  ex¬ 
tends  over  half  the  lens  a  very  thin  husk,  resembling  the 
peel  of  an  onion  or  a  cobweb,  to  protect  it  (the  lens)  from 
the  uvea  and  from  injuries  from  without  (3).  Therefore 
10  some  people  asserted  that  the  tunics  of  the  eye  were  seven 
in  number,  others  that  there  were  six  of  them,  others  five, 
four,  or  three,  and  some  even  that  there  Avere  onlv  two. 
The  difference  between  them  is  one  in  term  only  and  not 
in  meaning.  Those  who  say  that  the  tunics  of  the  eye  are 


(x)  Hunain  renders  here  by  three  words  only  the  lengthy  explanation 
of  Galen  ( De  Usu  Part ,  X.  c.  4  and  5)  that  the  pupil  is  filled  with  a  lu¬ 
minous  air -like  spirit  7CV£upt.a  auyostSe?  aeptooe^.  See  diagram  p.  5. 

(2)  This  is  the  auvauveia  or  “  meeting  hypothesis  ”  of  the  origin  of 
vision,  made  by  Plato.  We  explained  in  the  introduction  that  Galen 
held  no  exact  hypothesis  on  the  genesis  of  vision. 

(3)  This  is  the  hypothetical  cobweb-tunic  ( arachnoid )  of  the  Greeks, 
in  reality  the  anterior  capsule  of  the  lens. 
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seven  in  number  count  the  retina,  the  choroid,  the  sclerotic, 
the  membrane  covering  the  external  half  of  the  lens  (the 
arachnoid),  the  uvea  (iris),  the  cornea  and  the  conjunctiva. 
Their  Greek  names  are  as  follows  :  the  retina  axotSXv i- 

...  It' 

<7TpOE'OY)<;  ytTcav  ( amphiblestroeides  khitdn),  the  choroid 
yooiosiSyjs  yitcov  (khorioeides  khitdn),  the  sclerotic  (jySkr\p6c, 
yi tcov  ( skleros  khiton),  the  arachnoid  xoxyvostSxc  yi tcov 
( arakhnoeides  khitdn ),  the  uvea  pxyoe^vK  (rhagoeidfe 

khitdn),  the  cornea  xspxTOsi&rc  yircnv  ( keratoeides  khitdn), 
the  conjunctiva  e7n7re<pux,(lx;  yitcov  ( evipephykds  khiton). 
Those  who  assert  that  there  are  only  six  tunics  of  the  eye 
do  so  because  they  say  that  they  see  no  reason  why  they 
should  call  the  retina  a  tunic,  since,  according  to  them, 
the  use  of  (a  tunic)  is  to  protect  (the  parts)  over  which  it 
is  spread,  whilst  it  is  not  the  function  of  the  retina  to  pro¬ 
tect  (anything).  Those  who  speak  of  five  also  see  no  reason 
to  call  the  membrane  which  covers  half  the  lens  a  tunic, 
but  say  that  it  is  (only)  a  part  of  it.  Those  wTho  say  that 
there  are  four  of  them  consider  that  they  have  no  cause  to 
term  the  conjunctiva  a  tunic,  since  it  merely  resembles  an 
external  ligament  of  the  eye  and  does  not  cover  the  tunic 
to  which  it  is  joined,  as  the  other  tunics  do.  Those  who 
say  that  they  are  three,  argue  equally  that  the  uvea  and 
choroid  are  only  one  tunic,  as  the  uvea,  as  we  mentioned 
before,  grows  out  of  the  choroid.  Finally,  those  who  say 
that  the  tunics  of  the  eye  are  only  two  in  number,  maintain, 
likewise,  that  the  sclerotic  and  the  cornea  are  only  one  tunic, 
because  the  cornea  proceeds  from  the  sclerotic  ( 1 ).  The 
tunics  are  (disposed)  in  the  manner  shown  by  the  diagram 
(on  next  page) : 


(1)  This  explanation  is  to  be  found  in  the  pseudogalenic  Introductio 
sen  Medians  cap.  4  :  (ed.  Kiihn,  vol.  XIV,  p.  711).  He  who  admits  the 
existence  of  two  tunics  only  is  said  to  have  been  Hippocrates. 
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This  is  what  we  wished  to  make  dear  concerning  the 
tunics  of  the  eye,  in  order  that  nobody  should  think  that 
there  was  a  difference  (of  opinion)  between  the  Ancients 
on  the  subject  of  the  tunics  and  humours  of  the  eye.  I  have 
15  also  explained  to  you  the  uses  of  all  the  humours  and  tunics 
of  the  eye,  including  their  origin  and  end,  their  position 
and  form,  with  the  exception  of  the  external  tunic,  called 
the  conjunctiva,  which  I  have  intentionally  omitted  to 
mention,  because  I  wish  first  to  describe  what  lies  beneath 
20  it,  viz.  the  muscles  which  move  the  eye-(ball). 
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The  Muscles  ok  the  Eye  and  the  Lid  (1). 

Know  that  the  eye  requires  muscles  to  move  it  in  the 
directions  in  which  it  looks  ;  and  that  it  has  nine  muscles : 
three  of  them  are  at  the  root  of  the  nerve  through  which 
the  light  enters  the  eye,  and  serve  to  tighten  and  fix  it(2). 
Some  people  say  that  there  are  only  two,  and  some  that 
there  is  one  only.  One  is  in  the  outer  corner  (of  the  eye) 
and  moves  the  eye  in  the  direction  of  the  temple  ;  one  is 
in  the  inner  corner,  moving  the  eye  in  the  direction  of  the 
nose  ;  one  is  above,  moving  the  eye  upwards,  and  one 
below,  moving  it  downwards.  Two  (others)  above  and 
below  are  oblique  ;  these  turn  the  eye  round.  The  move¬ 
ment  of  these  muscles  (is  effected)  by  the  afore-mentioned 
hard  nerve  which  enters  the  eye. 

Over  those  muscles  is  the  tunic  the  Greek  name  of  which 
is  i-i- 6©ujc&)<;  (epipephykos)  ;  it  covers  the  whole  white 
of  the  eye  and  ends  at  the  black,  joining  the  cornea.  Its 
use  is  to  unite  the  eye  to  the  bone  and  to  cover  the  muscles 
of  the  eye.  The  eye-lid,  likewise,  is  composed  of  this 
tunic.  The  upper  lid  is  moved  by  three  muscles  two  of 
which  move  it  downwards',  whilst  one  moves  it  upwards. 
But  the  lower  lid  has  no  movement. 

Here  ends  the  first  Treatise  on  the  Structure  of  the  Eye,  by 
Hunain  ibn  Is-hdq. 


f1)  Following  Galen,  De  Usu  Part .  X,  c.  8-10.  (ed.  Kuhn  ,  vol.  Ill, 
p.  795-809). 

(2)  See  Introduction  p.  XL. 
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The  structure  of  the  muscles  is  shown  by  the  following 
diagram  :  — 


Fig.  3. 
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II. — The  Second  Treatise  on  the  Nature  and  Uses 

of  the  Brain  (x). 

He  who  wishes  to  know  the  nature  of  the  eye  must  neces¬ 
sarily  he  informed  as  to  the  nature  of  the  brain,  as  it  (the  eye) 
has  its  origin  in  it  (the  brain),  and  as  the  end  of  its  activity 
returns  to  it  (the  brain).  Now  one  learns  the  nature  of 
-a  thing  either  by  its  definition  or  by  the  distinctive  proper¬ 
ties  which  are  peculiar  to  it.  Therefore  it  is  important 
for  us  to  know  what  the  definition  of  the  brain  is,  and  what 
are  the  conditions  peculiar  to  it.  We  say :  Every  organ 
is  distinguished  by  two  peculiarities  and  defined  by  two 
definitions,  one  concerning  its  element,  i.e.  its  nature, 
the  other  its  kind,  i.e.  its  function  and  use.  And  so  the 
brain  is  likewise  distinguished  by  two  peculiarities,  that 
is  to  say  defined  by  two  definitions.  The  first,  as  we  have 
already  mentioned,  resulting  from  its  nature,  is  as  follows  : 
the  brain  is  a  cold  organ,  the  coldest  and  most  humid  of  all 
the  organs  of  the  body.  The  other  definition  resulting 
from  its  function  and  its  indispensable  character  is  as  follows  : 
the  brain  is  the  source  of  perception,  of  voluntary  move¬ 
ment  and  of  the  will.  These  two  definitions  are  peculiar 
to  the  brain  and  to  no  other  organ.  Concerning  the  first 
definition  that  the  brain  is  the  coldest  and  most  humid 
of  the  organs  of  the  body,  there  is  no  organ  which  has 
(this)  in  common  with  the  brain,  for  there  is  no  organ  in 
the  body  which  is  colder  and  more  humid  than  it  (the  brain), 
and  this  for  the  reason  which  I  shall  tell  you  after  explaining 
the  function  of  the  brain.  As  for  the  second  definition, 
which  says  that  the  brain  is  the  source  of  perception, 
voluntary  movement  and  the  will,  it  likewise  bears  no 
reference  to  any  organ  other  than  the  brain.  For  the  brain 
performs  its  functions  in  two  ways,  either  through  the 
medium  of  an  organ  or  by  itself  without  the  aid  of  an  organ. 
The  functions  which  it  performs  through  an  organ  are 
those  of  perception  and  voluntary  movement,  and  the  organs 
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(x)  This  chapter  follows  at  first  Galen’s  De  TJsu  Partium  l.  VIII  c.  6, 
9,  10,  11.  (ed.  Kuhn,  vol.  Ill,  p.  636).  ed.  Helmreich,  vol.  I,  p.  461,  foil. 
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employed  are  the  spinal  chord,  the  nerves  and  the  muscles. 
The  nerves  are  of  two  kinds,  hard  and  soft  ones  ;  the  hard 
ones  again  are  of  two  kinds,  those  which  arise  from  the 
brain  itself  and  those  arising  from  the  marrow  of  the  ver¬ 
tebral  column,  i.e.,  the  spinal  chord  ;  the  latter  proceeds 
from  the  brain.  Any  nerve  therefore  arises  either  from 
the  brain  or  from  the  marrow  of  the  vertebral  column,  i.e. 
the  spinal  chord  which,  as  we  have  already  mentioned, 
arises  from  the  brain.  Hence  it  follows  that  the  brain 
is  the  origin  of  all  the  nerves.  Concerning  the  hard  nerves, 
however,  they  effect  voluntary  movement,  when  muscles 
are  contrated  by  them.  The  muscles  are  composed  of 
nerves,  flesh  and  ligaments  (tendons)  ;  the  tendons  arise 
from  the  bones.  By  the  soft  nerves  perception  is  effected. 

There  are  five  senses  and  the  most  delicate  of  them  is 
vision.  The  object  of  its  perception  is  fire  and  what  is 
of  the  nature  of  fire,  viz.,  colour.  There  are  three  kinds  of 
fire  :  flame,  red  heat  and  light.  The  proof  of  the  fact 
that  light  is  fire  is  that  when  it  is  concentrated  in  a  glass 
or  in  a  transparent  or  shining  body,  it  causes  burning. 

Next  to  vision  the  most  delicate  sense  is  that  of  hearing  ; 
its  object  is  the  air  and  what  occurs  in  it,  viz.  sound,  since 
sound  is  only  a  blow  in  the  air  or  beaten  air.  After  hearing 
comes  the  sense  of  smell  pits  object  is  vapour,  and  vapour 
is  something  between  earth  and  water  and  is  not  far  behind 
the  air  in  rarity.  After  the  sense  of  smell  follows  that  of 
taste  ;  its  object  is  water  and  what  it  absorbs  (into  itself)  ; 
for  flavour  is  only  possible  when  the  water  dissolves  some¬ 
thing  solid  and  creates  warmth  in  it.  Therefore  the 
Greeks  called  the  tasted  (juice)  yukoc,  [and  according 
to  another  version  f1)  yugo<;]  ;  of  which  the  meaning 
is  “  the  distilled  ”  and  the  poured  out.”  The 
coarsest  of  the  senses  is  that  of  touch  ;  its  object  is 
the  earth,  and  its  forms  or  qualities,  viz.  hardness,  softness, 
warmth,  cold,  humidity  and  dryness  and  what  arises  from 
these.  All  the  nerves  possess  the  sense  of  touch,  or,  [accord¬ 
ing  to  another  version]  (x)  feeling.  Not  all  nerves,  however, 


P)  Parenthesis  due  to  a  copyist. 
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effect  voluntary  movement,  as  we  have  already  mentioned, 
but  only  the  hard  nerves.  The  soft  nerves  do  not  effect 
movement,  blit  they  have  more  sensibility  than  the  hard 
nerves. 

The  soft  nerves  emerge  from  the  anterior  part  of  the  brain, 
the  hard  nerves  from  the  posterior  part  of  the  brain  and 
from  the  spinal  chord  which,  as  we  have  mentioned,  ori¬ 
ginates  in  the  brain.  Seven  pairs  of  nerves  proceed  from 
the  brain :  the  first  and  second  pairs  enter  the  eyes ; 
the  first  pair  is  soft  and  hollow  ;  in  it  is  the  sense  of  vision 
and  through  it  runs  an  animal  spirit  from  the  brain  to  the 
eye,  by  which  vision  is  achieved.  I  shall,  please  God, 
explain  to  you  (all)  about  this  animal  spirit.  The  second 
pair  effects  the  movement  of  the  eyes  and  lids.  The  third 
pair  reaches  the  tongue  and  supplies  it  with  the  sense  of 
taste.  The  fourth  pair  reaches  the  palate  (oral  cavity) 
and  gives  it  the  sense  of  touch.  The  fifth  pair  extends 
to  the  ears  and  bestows  on  them  the  sense  of  hearing. 
The  sixth  pair  descends  into  the  intestines,  branches  off 
in  them  and  gives  them  the  sense  of  feeling.  The  seventh 
pair  moves  the  muscles  of  the  tongue.  The  remaining 
nerves  which  move  the  hands,  feet,  breast,  spine  and  head 
arise  in  the  marrow  of  the  backbone  (vertebral  column), 
the  spinal  chord.  This  is  what  we  wished  to  explain  con¬ 
cerning  perception  and  the  movement  effected  by  the  brain 
by  means  of  its  organ,  the  nerves. 

The  act  of  thinking  is  effected  by  (the  brain)  itself.  Think¬ 
ing  involves  three  things,  the  imaginative  faculty,  reflection 
and  recollection.  Imagination  lies  in  the  anterior  part 
of  the  brain,  reflection  in  the  middle  part  and  recollection 
in  the  posterior  part. 

In  the  brain  are  four  cavities  known  as  the  ventricles 
of  the  brain,  f1)  two  cavities  in  the  anterior,  one  in  the 
posterior  part  and  one  in  the  intervening  space  between 
the  two  anterior  cavities  and  the  posterior  cavity.  In 


(x)  Hunain  here  follows  Galen  De  Usu  Part.  I.  VIII,  c.  10  to  14, 
(ed.  Kiihn,  vol.  Ill,  p.  663  to  683,  ed.  Helmreich,  vol.  I,  p.  461  foil.). 
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these  cavities  is  an  animal  (psychical)  spirit  by  which  thoser 
functions  are  performed  which  we  have  mentioned  and  which 
cannot  be  performed  without  it.  The  origin  of  this  animal 
spirit  is  the  vital  spirit  that  arises  in  the  heart.  Two  ar¬ 
teries  ascend  from  the  heart  to  the  brain  and  when  they  arrive 
below  the  brain  ,  they  divide  into  many  branches.  Then 
these  branches  interlace  so  as  to  resemble  a  netB).  The 
animal  spirit  [or,  according  to  another  version,  the  vital 
spirit  ]  does  not  cease  to  circulate  in  this  network  until 
it  is  rarefied  and  refined.  Then  it  passes  out  of  the  arteries 
into  the  two  anterior  cavities  which  are  in  the  brain.  It 
(the  spirit)  remains  there  likewise  for  a  time  and  becomes 
refined,  and  nature  removes  from  it  all  the  residue  and  coarse 
parts  which  are  intermixed  with  it  into  the  nostrils  and  the 
mouth.  Then  it  passes  from  the  two  anterior  cavities  into 
the  middle  cavity  and  is  refined  there  likewise.  Then  it 
passes  from  the  middle  to  the  posterior  cavity  by  way  of 
a  canal  (existing)  between  the  two  cavities.  But  this  canal 
is  not  always  open,  for  it  contains  in  its  hollow  something 
resembling  a  worm  by  which  it  is  blocked  until  Nature  intends 
to  admit  the  animal  spirit  from  the  middle  to  the  posterior 
cavity.  When  she  intends  to  move  it  on,  she  withdraws 
that  worm-like  (structure)  and  gives  passage  to  such  (quan¬ 
tity)  as  she  wishes  to  let  pass  ;  after  that  she  returns  it  to 
its  place.  Through  the  spirit  which  is  in  the  posterior 
cavity  movement  and  the  act  of  recollection  are  accom¬ 
plished,  through  the  spirit  which  is  in  the  anterior  part 
of  the  brain  observation  and.  imagination,  and  through  the 
spirit  which  is  in  the  middle  part  of  the  brain  reflection. 
On  the  brain  are  two  membranes  which  we  have  already 
mentioned.  On  the  eye  is  a  hard  one  adjacent  to  the  bone 
of  the  cranium  and  another  soft  one  adjacent  to  the  body 
of  the  brain. 

This  is  what  we  wished  to  explain  to  you  concerning  the 
function  and  uses  of  the  brain.  As  to  its  nature,  it  is  cold 
and  humid.  It  is  cold  for  two  reasons  :  (f)  on  account  of 
the  large  amount  of  movements  in  it  and  through  it 
(its  cavity).  The  movement  in  it  is  accomplished  by 


(1)  i.e.  the  cir cuius  arteriosus  of  Willis  at  the  base  of  the  brain. 
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magi  nation,  reflection  and  recollection,  and  the  movement 
through  it  by  perception  and  volition.  If  it  were  warm 
and  stirred  by  all  these  movements,  it  would  become  inflamed 
and  be  destroyed.  Therefore  it  has  been  created  cold, 
that  it  may  not  become  excessively  heated  ;  (ii)  if  the  brain 
were  warm,  the  thinking  faculty  would  be  unstable,  since 
heat  is  quick  to  move,  whilst  cold  is  quiet  and  steady. 
Thought  requires  stability  and  solidity ;  therefore  Nature 
assisted  thought  by  tempering  it  with  cold  so  that  it  might 
be  steady.  The  proof  of  the  above  statement  lies  in  the 
fact  that  he  whose  temper  of  brain  is  hot  has  no  fixed  opinion, 
is  undecided,  lacking  firmness  of  resolution  and  stead¬ 
fastness  (of  psychical  atmosphere).  The  humidity  of  the 
brain  is  like- wise  necessary  for  two  reasons.  The  first 
is  in  order  that  it  may  not  be  dried  up  by  the  many  move¬ 
ments  accomplished  in  and  through  it ;  for  it  is  a  faculty 
of  movement  that  it  produces  heat,  and  a  faculty  of  heat 
that  it  produces  dryness  on  account  of  the  great  quantity 
of  substance  which  is  thus  dissolved  and  abstracted.  The 
other  reason  is  that  Nature  necessarily  created  it  soft  for 
many  reasons  :  (i)  that  it  might  quickly  respond  to  the 
imagination  and  rapidly  receive  what  the  senses  submitted 
to  it  and  in  order  that  thought-activity  might  be  possible 
in  it ;  (ii)  a  soft  nerve  proceeds  from  it  through  which  per¬ 
ception  is  effected.  Since  the  soft  cannot  proceed  from  the 
hard  nor  the  hard  from  the  soft,  so  that  brain  was  distin¬ 
guished  by  humidity,  because  humidity,  as  we  have  already 
mentioned,  produces  softness.  For  this  reason  the  anterior 
part  of  the  brain  is  softer  than  the  posterior  part  and  the 
posterior  part  harder  ;  for  the  soft  nerves,  as  we  mentioned 
already,  arise  in  the  anterior  and  the  hard  nerves  in  the 
posterior  part  of  the  brain.  It  is  this  that  we  wished  to 
explain  to  you  concisely  and  briefly,  concerning  the  nature 
and  function  of  the  brain. 

End  of  the  Second  Treatise  on  the  Nature  and  Function 
of  the  Brain,  by  Hunain  I  bn  Is-hdq. 
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III. — The  Third  Treatise  on  the  Subject  of  Vision^1) 

He  who  wishes  to  have  an  exact  and  thorough,  knowledge 
of  the  conditions  prevailing  in  the  organ  of  vision  must, 
after  studying  the  nature  of  the  eye  and  brain,  first  of  all 
consider  the  nature  of  the  optic  nerves  and  learn  what  they 
have  in  common  with  the  other  nerves  and  what  distinguishes 
them  from  the  latter.  After  that  he  must  turn  his  atten¬ 
tion  to  the  subject  of  the  spirit  through  which,  vision  is 
effected  and  learn  in  what  respects  it  resembles  the  spirit 
which  is  in  the  other  nerves  and  in  what  respects  it  differs 
from  them.  After  these  two  things  he  has  to  consider  the 
function  of  vision  itself,  the  manner  in  which  it  is  accom¬ 
plished.  Therefore  I  have  decided  in  this  third  treatise 
to  instruct  you  in  these  three  things. 

(The  Optic  Nerves). 

I  begin  with  the  first  of  them  and  I  say  :  the  first  of  the 
pairs  of  nerves  originating  in  the  brain  goes  down  to  the 
eyes,  and  by  it,  as  we  mentioned  in  our  description  of  the 
brain,  the  sense  of  vision  is  conveyed  to  them.  Those 
two  nerves  are  allied  to  the  other  nerves  of  perception  in  two 
respects  :  (i)  in  that  their  origin  lies  in  the  brain  and  in  its 
anterior  part,  and  (ii)  in  that  their  substance  is  a  soft  one. 
They  possess,  however,  in  contradistinction  to  the  other 
nerves,  many  peculiar  and  unique  characteristics.  These 
are  six  in  number  :  (i)  They  are  larger  in  volume  than  all 
the  other  nerves  rising  in  the  brain  or  spinal  chord.  Their 
volume  is  necessarily  greater  than  that  of  the  other  nerves 
because  they  had  to  be  hollow  ;  therefore  they  were  created 
big  accordingly,  in  order  that,  if  the  wall  of  the  interior 
of  the  cavity  of  both  were  to  be  damaged,  the  remaining 


P)  This  treatise  follows  in  general  Galen,  De  Usu  Part.  /.X.,  c.  12,  13, 
14  and  15,  and  De  placitis  Hippocr.  et  Platon.,  1.  VII,  but  contains  some 
additions  the  source  of  which  I  could  not  find  out  with  certainty. 

In  MS.  C  a  copyist’s  blunder  :  on  the  diseases  of  the  vision. 
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part  of  their  external  substance  would  yet  surround  (suffi¬ 
ciently)  the  canal  piercing  them.  Moreover  it  would  remain  5 
the  right  thickness  to  prevent  rapid  tearing,  keep  the  in¬ 
ward  stream  within  the  walls  and  prevent  the  canal  from 
becoming  obstructed,  (it)  They  differ,  secondly,  from  the 
other  nerves  in  that  they  are  hollow,  and  the  cavity  of  each 
is  perceptible  to  the  senses.  This  cavity  (which  ends  in  10 
the  eye  at  the  place  where  the  retina  and  its  tissue  begin) 
is  visible,  so  that  it  is  easy  to  look  into  it.  (x)  As  for  the 
origin  of  the  cavity,  in  the  two  ventricles  which  are  in  the 
anterior  part  of  the  brain,  at  the  place  where  the  two  optic 
nerves  rise,  it  is  difficult  (for  a  person)  to  see  it  on  account  15 
of  its  smallness  and  narrowness.  Tie  who  wishes  to  see 
it  at  the  time  of  the  autopsy,  can  only  obtain  a  view  of  it 
if  he  observes  three  things.  Firstly  he  must  conduct  his 
search  on  an  animal  of  large  size.  Secondly  the  autopsy 
on  the  brain  of  the  animal  must  be  performed  immediately  20 
after  its  death.  Thirdly  it  is  desirable  that  the  place  in 
which  he  dissects  should  be  l right. (2)  If  these  three  condi¬ 
tions  combine,  the  anatomist  must  then  go  cautiously  to 
work  in  opening  up  the  two  anterior  ventricles  of  the  brain, 
until  he  reaches  one  of  them  from  below.  Then  he  must  25 
remove  from  them  all  that  covers  them,  without  tearing 
or  piercing  anything  adjacent  to  the  origin  of  the  two 
nerves.  Thus  he  may  look  at  the  hole  at  the  beginning  of 
the  nerve-cavity  on  both  sides  (of  the  brain),  (in)  The 
third  characteristic  which  distinguishes  these  twm  nerves  80 
from  the  others  is  that,  although  they  are  soft  like  the  other 
sensory  nerves,  they  are  in  general  softer  than  all  the  other 
sensory  nerves.  When  one  examines  their  parts,  one  finds 
the  interior  layers  of  both  of  them  softer  and  the  external  ^ 
layers  harder.  This  is  so  because  the  interior  has  been 
created  as  soft  as  possible  in  order  to  render  their  sensibility 


(* 1)  Hunain  here  follows  Galen’s  De  Placitis  Hippocratis  et  Platonis 

l.  VII.  c.  4  (ed.  Kuhn,  vol.  V,  p.  612-613,  ed.  Iwan  Mueller,  p.  611). 

(2)  Galen  :  xod  Tptxov  too  tov  Tuspdaspa  cpojTSivov  etvaifand  thirdly 
that  the  surrounding  air  must  be  bright).  In  the  MSS.  \jU-  instead  of  1 A 
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finer  ;  and  because  their  external  parts  incline  only  slight- 

5  1  y  to  hardness,  for  the  sake  of  the  protection  which  this 

offers  against  all  possibility  of  injuries,  (iv)  The  fourth 

quality  by  which  they  are  distinguished  is  that  there  runs 

through  both  of  them  from  the  brain  to  the  eyes  a  great 

quantity  of  the  substance  of  the  visual  spirit.  Although 

10  this  substance  is  present  in  the  other  nerves  which  carry 

sensation  and  movement  to  the  sensory  and  motor  members 

«/ 

it  reaches  those  nerves  in  such  a  way  that  its  force  only 
penetrates  into  them,  but  not  (its  substance)  itself.  As 
the  function  of  the  eyes  is  a  noble  and  mighty  one,  this 
15  substance  flows  into  them  in  a  steady  stream,  until  it 
reaches  the  place  beneath  the  uvea ;  because  this  helps 
greatly  to  promote  the  act  of  vision,  (v)  The  fifth  diffe¬ 
rence  between  them  is  that,  whereas  all  the  other  nerves,  as 
soon  as  they  have  put  a  certain  distance  between  themselves 
20  and  the  brain  and  spinal  chord,  become  hard  in  their  subs¬ 
tance  and  are  changed  in  all  that  was  soft  in  them  on  account 
of  the  defence  and  strength  allotted  to  them  in  their  course 
and  throughout  the  length  of  their  way,  these  nerves  are 
distinguished  (by  the  quality)  that  all  that  is  protected, 
25  secured  and  slightly  hardened  in  them  during  their  passage 
from  the  brain  to  the  eyes  is  their  external  part  only,  as 
we  described  before.  Their  interior  has  been  created  of 
as  soft  a  substance  as  possible  after  the  model  of  the  brain. 
When  (the  nerve)  enters  the  eye  it  entirely  reassumes  the 
30  nature  of  the  brain,  spreading  and  becoming  like  it  in  every 
respect.  Thereupon  the  extremity  of  each  of  the  nerves 
^Y  u*  broadens  out  inside  the  eye  which  it  has  reached  and  forms 
a  web  resembling  a  net,  and  therefore  this  extremity  of 
the  nerve  in  the  eye  is  called  the  net-like  tunic  (retina), 
as  we  have  explained  in  the  remarks  on  the  structure  of 
the  eye.  When  this  net-like  body  is  removed  from  the  eye 
5  and  its  parts  are  collected,  he  who  looks  with  persistent 
attention  at  them  thinks  that  they  are  a  part  of  the  brain 
and  cannot  believe,  when  he  sees  them  thus  assembled, 
that  they  were  in  the  eye.  (vi)  The  sixth  peculiarity  of 
these  nerves  is  the  most  wonderful  of  all  and  does  not  exist 
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in  any  other  nerve  :  it  is  that  these  nerves  rise  in  different 
places,  viz.  in  the  posterior  parts  of  the  sides  of  the  anterior 
ventricles  of  the  brain  ;  then  thev  do  not  continue  their 

*  \j 

way  straight  to  the  eyes,  but  turn  aside  in  the  cavity  of  the 
skull-bone  and  unite  with  one  another  near  the  nose,  so 
that  their  canal  becomes  one  ;  after  which  they  separate 
again  immediately  after  their  junction  and  each  nerve 
continues  on  its  way  to  the  eye  which  is  opposite  to  its 
point  of  origin  in  the  brain,  so  that  neither  changes  its  course  ; 
but  the  nerve  whose  origin  is  on  the  right  side  goes  on  to  the 
right  eye,  and  the  nerve  whose  origin  is  on  the  left  side  enters 
the  left  eye.  The  Ancients  propounded  many  theories 
on  the  subject  of  the  junction  of  the  two  nerves  after  their 
(cerebral)  origin  and  the  merging  of  their  canals  into  one 
canal.  Five  arguments  result,  two  of  which  are  not  con¬ 
vincing,  whilst  the  third  is  more  nearly  satisfying,  the 
fourth  is  an  unquestionable  truth,  and  the  fifth  is  the  most 
binding  necessity.  Some  people  say  that  these  two  nerves 
unite  on  their  way  one  with  another  in  order  that  the  one 
may  suffer  in  common  with  its  companion  all  the  injuries 
wdiich  may  befall  them,  and  that  they  may  share  in  com¬ 
pany  the  accidents  which  may  happen  to  one  of  them. 
Others  say  that  they  join  together  simply  because  all  the 
senses  must  have  the  same  origin  and  the  same  end.  These 
two  hypotheses  are  not  convincing,  as  the  first  of  them  is 
contrary  to  all  that  we  find  actually  happening  in  creation  ; 
for  we  find  the  shape  and  structure  of  the  organs  in  con¬ 
tradiction  with  the  opinion  of  these  people  in  the  following 
respect  :  the  organs  are  prepared  for  defence  and  security 
against  sudden  injuries  and  for  resistance  against  such 
dangers  as  might  attack  them  or  into  which  they  might 
fall,  and  this  as  well  as  possible.  So  it  would  be  the  best 
and  safest  thing  if  it  were  impossible  for  any  organ  to  be 
damaged  by  another  one  by  reason  of  their  union  ;  if  this 
be  so,  this  argument  is  not  convincing.  Likewise  the  second 
argument  is  not  convincing,  since  it  is  not  only  the  vision 
which  requires  one  origin  but  all  the  senses  require  the  same  ; 
moreover  thev  actuallv  have  the  same  common  origin  on 
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which  they  rely,  i.e.  the  brain.  If  this  be  so,  this  argument 
is  equally  unconvincing.  The  third  argument  more  nearly 
20  convinces  :  Some  people  say  that  the  two  optic  nerves 
turn  aside  and  unite  on  their  way  ;  if  they  were  to  continue 
straight  forward  on  their  course,  they  would  be  destroyed. 
By  my  life !  this  theory  would  be  undeniably  true,  if  the  follo¬ 
wing  did  not  contradict  it,  namely  :  as  these  two  nerves 
25  are  not  provided  with  suspensories  which  their  position 
renders  necessary,  and  as  they  do  not  travel  far  from  their 
source,  and  as  there  is  nothing  heavy  suspended  on  their  way 
by  which  they  are  dragged,  they  depart  beyond  the  bounda¬ 
ries  which  contain  for  them  the  fear  of  destruction.  There 
is  no  danger  of  their  being  destroyed  before  they  leave  the 
5  skull  bone,  even  as  there  likewise  exists  no  danger  for  the 
brain  itself  notwithstanding  its  many  continuous  movements 
and  vibrations,  even  as  (there  is  no  danger)  for  the  two 
(cerebral)  extremities  (olfactory  lobes)  which  extend  from 
it  into  the  nostrils,  although  those  two  extremities  are  thin, 
10  soft  and  long  in  the  highest  degree.  When  those  two  nerves 
(the  optic  nerves)  leave  the  brain,  the  matter  which  surrounds, 
each  of  them  is  sufficient  for  their  protection  and  preserva¬ 
tion,  and  likewise  that  part  of  the  hard  membrane  which  is 
adjacent  to  them  having  joined  them  from  the  membranes  of 
15  the  brain ;  for  it  is  harder  and  more  solid  than  any  part  of  this 
membrane  which  joins  the  other  nerves.  The  fourth  argu¬ 
ment  is  irrefutably  true  ;  it  runs  as  follows^1)  :  the  best 
and  safest  (thing)  for  the  eyes  would  be  for  (that  portion) 
of  the  visual  spirit  which  reaches  them  from  the  brain  to 
20  pass  into  the  other  eye,  should  one  of  them  happen  to  be 
closed  or  permanently  blinded.  This  is  an  impossible 
thing,  however,  unless  the  two  nerves  are  united  ;  and, 
as  soon  as  they  have  parted,  the  vision  of  both  eyes  is 
accomplished  in  the  best  possible  manner.  That  which 
25  proves  clearly  the  truth  of  this  is  what  we  frequently  find 
by  experience.  If  a  man  puts  his  hand  lengthwise  on  his 


P)  It  is  the  argument  imagined  by  Galen  himself  (De  TJsu  Part.  LX.c. 
14,  ed.  Kiihn,  vol.  Ill,  p:  836-837).  The  following  fifth  argument  is 
not  expressly  separated  from  the  fourth  by  Galen. 
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nose  in  such  a  manner  as  to  separate  both  eyes,  or  if  he 
sets  up  in  the  same  place  another  object  which  prevents 
the  vision  of  both  eyes  from  falling  together  on  the  object 
upon  which  he  directs  his  gaze,  his  sight  with  each  eye 
singly  is  dimmer  and  weaker  than  his  sight  with  both  together. 
If,  on  the  other  hand,  he  shuts  one  eye,  his  sight  with  the 
other  one  becomes  clearer  and  sharper.  The  reason  of 
this  is  that  the  whole  power  which  was  divided  between 
both  of  them  in  two  halves  now  enters  into  this  one  eye 
alone.  Therefore,  if  you  look  into  the  pupil  of  the  open 
eye,  when  the  other  is  shut,  (you  will  find  that)  it  is  consi¬ 
derably  enlarged. 

Concerning  the  fifth  argument  for  the  junction  of  the  two 
optic  nerves  and  their  subsequent  separation,  it  is  the  argu¬ 
ment  founded  on  the  chief  use  of  it  (the  vision),  on  the 
purpose  that  is  noblest,  highest  in  rank  and  most  powerful 

in  the  function  of  vision,  i.e.  that  man  shall  not  see  one 

✓ 

object  double.  For  since  each  perceived  object  is  seen  only 
by  the  glances  proceeding  from  the  two  pupils  ;  and  since 
these  looks  are  like  rectilineal  lines  going  straight  forward, 
in  the  manner  in  which  the  rays  of  the  sun  penetrate  through 
a  window  into  a  house  ;  and  since  the  origin  of  those  lines 
is  united  and  compressed,  whilst  their  end  is  broad  and 
separated  ;  and  since  their  general  shape  in  each  eye  is 
conical,  i.e.  the  shape  of  the  big  pine-cones,  it  is  an  unavoid¬ 
able  necessity  that  the  two  central  lines  of  these  two  (conical) 
shapes  known  as  axes  should  be  in  the  same  position  and 
that  their  course  should  run  on  the  same  plane,  until  the 
perceived  object  reaches  him  (the  observer)  at  the  same 
spot  in  his  eye  ;  [if  this  were  not  so,  the  two  lines  would  not 
both  reach  him  at  the  same  spot  in  his  eye]  (addition  in 
MS.  0).  In  the  same  way  it  is  equally  necessary  for  the 
lines  around  each,  of  the  two  axes  to  be  in  a  position  which 
is  alike  in  both  eyes  ;  (finally)  the  position  of  the  entire 
conus  formed  by  the  lines  coming  out  of  one  of  the  eyes 
must  be  similar  to  the  position  of  the  entire  conus  formed 
by  the  lines  coming  out  of  the  other  eye.  The  inevitable 
consequence  of  this  state  of  affairs  is  that  the  origin  of  the 
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glances  proceeding  from  the  two  pupils  is  the  same,  and  that 
10  their  course  lies  along  the  same  flat  plane.  This  beginning 
and  origin  from  which  the  going  forth  of  those  looks  proceeds 
is  that  place  of  junction  of  the  two  canals  which  run  through 
the  two  optic  nerves  at  the  place  where  they  become  one  ; 
if  the  glances  proceed  from  this  single  origin  and  then  come 
15  out  into  the  pupils  and  regard  the  perceived  object,  they 
reach  it  in  its  place  and  see  it  as  one.  Therefore,  as  long 
as  the  pupils  remain  in  their  natural  position,  the  vision 
reaches  the  perceived  object  and  sees  it  as  one,  even  as  it 
is.  As  soon,  however,  as  they  deviate  or  one  of  them  becomes 
20  displaced  upwards  or  downwards  from  its  position,  it  is 
inevitable  that  the  object  should  be  perceived  by  one  of 
the  eyes  in  a  higher  position  and  by  the  other  one  in  a  lower 
position,  and  that,  for  this  reason,  it  should  be  seen  as  two 
objects.  The  most  obvious  argument  for  this  is  that  if 
25  you  try  to  look  with  one  eye  only  at  an  object  which  you 
had  seen  double  owing  to  false  and  delusive  vision  following 
deviation  of  one  eye  from  its  place,  you  will  see  it  as  one  after 
having  shut  the  other  eye.  The  reason  of  this  is  that  the 
\\  u*  image  which  you  had  seen  in  a  delusive  vision  with  the 
(now)  closed  eye,  at  the  moment  when  it  was  yet  open,, 
disappears  entirely  and  the  one  object  actually  remains  in 
its  place  and  you  see  it  as  one.  Hereby  is  proved  that  the 
following  three  things  must  be  situated  in  each  eye  in  one 
5  straight  line  and  must  follow  the  same  direct  course,  viz. 
(a)  the  pupil,  (b)  the  origin  of  the  wfhole  eye  there  where  the 
optic  nerve  begins  to  appear  and  to  be  visible,  and  (c)  the 
place  of  junction  of  both  nerves  from  which  they  begin 
their  course  (to  the  eyes)  all  lie  on  the  same  plane.  It  is 
10  shown,  moreover,  that  the  pupils  of  both  eyes  must  be  in 
the  same  position  so  that  it  is  impossible  for  one  of  them 
to  be  placed  higher  than  the  other.  And  for  this  reason 
it  is  necessary  that  the  origin  of  the  two  nerves  conveying 
the  perception  of  light  to  the  eyes  should  lie  in  one  place,. 
15  because  this  is  better  and  more  suitable.  But  although 
this  be  better  and  more  suitable,  their  origin  in  the  brain 
has  not  been  created  as  a  single  one,  but  the  origin  of  one 
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of  them  has  been  created  on  the  right  side  and  that  of  the 
other  on  the  left  side  ;  after  this  they  can  join  and  unite 
one  with  the  other  until  they  meet  in  the  centre.  The  20' 
answer  to  this  is  that  they  are  thus  created,  because  it  is 
impossible  that  nerves  of  such  a  size  should  arise  from  the 
centre,  or,  for  that  matter,  considerably  smaller  nerves,  let 
alone  anything  so  big.  The  basin  namely  (infundibulum) 
in  which  lies  the  wdiole  leading  down  from  the  brain  into  the  25 
of  the  oral  cavity  through  which  the  secretion  flows  which 
upper  part  is.  discharged  bv  the  brain  into  the  upper  part  of 
the  mouth,  is  situated  in  this  spot;  and  the  origin  of  the  two 
canals  which  descend  from  the  brain  into  the  two  nasal  cavities 
is  likewise  in  this  place.  It  is  not  possible  that  the  basin  <\/\  ^ 
could  have  been  created  in  another  place,  as  the  hollow 
in  which  the  secretion  collects  must  be  above  the  oral  cavitv. 

The  same  holds  good  for  the  two  canals  which  enter  the  nasal 
cavities,  as  the  nose  is  in  the  middle  of  the  face  and  as  the 
two  canals  must  lie  opposite  to  it.  As  it  is  not  possible  5 
that  the  origin  of  the  two  optic  nerves  should  arise  in  the 
middle,  and  as  (on  the  other  hand)  it  is  necessary  that  their 
origin  be  one  origin,  it  is  most  convenient  for  them  to  meet 
on  their  way  in  this  junction,  so  that  their  origin  becomes 
one  at  the  place  where  their  two  canals  join,  so  that  they  10 
become  one  canal,  and  then  afterwards  they  separate  again. 

It  is  this  that  we  intended  to  explain  concerning  the  two 
optic  nerves. 

The  Visual  Spirit  (x). 

Its  most  important  service  and  that  which  ranks  first 
in  power  and  magnitude  lies  in  the  function  of  vision.  It  is  a  15 
kind  of  animal  spirit  since  it  originates  in  that  animal 
spirit  which  enters  the  two  anterior  ventricles  of  the  brain, 
where  it  is  thoroughly  matured,  subtilised,  purified  and 
extracted  and  arranged,  as  we  mentioned  before,  according 


P)  This  chapter  follows  Galen’s  De  Placitis  Hippocratis  et  Platonis, 
l.  VII.  c.  3,  4,  5,  parts  of  6  and  7  (ed.  Kiihn,  vol.  V,  p.  600-644,  ed.  Iwan 
Mueller,  pp.  608-480),  partly  perhaps  Galen’s  lost  bookDe  Demonstrations. 
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to  the  nature  of  the  brain.  This  spirit  is  of  the  sensitive 
variety,  as  vision  is  unique  among  the  senses,  the  noblest 
of  them  and  the  most  superior  in  quality.  This  spirit  is 
especially  luminous  in  itself,  as  no  other  is,  being  the  animal 
spirit  whose  power  flows  from  the  brain  by  the  nerves  into 
all  the  remaining  sensitive  organs  ;  you  will  find  its  existence 
evident  in  that  its  substance  is  possessed  of  light.  Now, 
the  spirit  existent  in  the  ventricles  of  the  brain  does  not 
remain  long  in  those  ventricles  ;  from  it  the  power  of  per¬ 
ception  and  the  power  of  movement  proceed  into  all  the 
sensitive  organs  and  into  the  limbs  which  are  capable  of 
voluntary  movement ;  when  it  (the  spirit)  leaves  the  brain 
and  is  eliminated  from  it,  the  body  as  a  whole  remains  dep¬ 
rived-  of  the  power  of  perception  and  movement.  This 
is  a  clear  argument  evidencing  that  perception  and  move¬ 
ment  reach  the  organs  of  the  body  (solely)  through  the 
medium  of  it.  The  accession  of  perception  and  movement 
by  means  of  this  spirit  into  the  sensitive  and  movable 
organs  must  take  place  exclusively  in  the  following  ways  : 
either  so  that  its  power  (only)  penetrates  into  the  nerves, 
while  its  substance  remains  unchanged  in  the  ventricles  of  the 
brain,  just  as  the  light  of  the  brain  penetrates  into  the  air 
when  it  begins  to  transmit  its  qualities  to  the  air,  until  it 
reaches  all  the  parts  of  it,  but  the  substance  of  the  sun 
remains  and  does  not  perish  or  change  its  place  ;  or  so  that 
the  substance  of  the  spirit  itself  flows  into  the  nerves.  And 
this  too  is  possible  in  two  ways  :  either  (a)  the  substance 
of  the  spirit  runs  along  the  nerve  until  it  reaches  the 
sensitive  or  movable  organ,  or  ( b )  its  substance  flows  into 
the  nerve  for  a  certain  distance,  effects  a  considerable 
change  in  it  and  then  stops,  whilst  it  is  from  this  alteration 
that  (the  substance)  arises  which  continues  (on  its  way)  in 
the  nerve,  until  it  reaches  the  organs. 

Now,  perception  and  voluntary  motion  are  so  constituted 
that  they  are  effected  by  the  penetration  of  this  psychic 
spirit  and  the  passing  of  that  (substance)  arising  from  it 
via  the  nerves  from  the  brainf1)  into  the  sensitive  and 


(*)  In  both  MSS.  erroneously  “from  the  eyes.” 
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movable  organs.  Concerning  the  perceptive  power  of  the 
things  with  which  the  sensitive  organs  come  in  contact, 
the  contact  is  perceived  when  it  occurs,  but  only  when  (the 
perception)  reaches  the  principal  organ  of  perception,  i.e.  the 
brain.  The  transmission  of  this  is  effected  by  the  nerves,  until  30 
it  reaches  the  brain  and  is  perceived  by  the  allotted  part  of  ^ 
the  soul,  and  the  individual  is  informed  (of  the  sensation). 

This  is  so  because  it  is  not  possible  for  a  limb  which  is  cut, 
or  which  is  pricked  with  a  pointed  object  to  feel  the  pain, 
if  the  sense  of  touch  does  not  exist  in  it.  For  the  nerve  is  5 
a  part  of  the  brain  in  the  same  way  that  the  shoots  arise 
from  the  roots  of  the  trees  or  the  branches  branch  off  from 
the  trees. 

The  organ  to  which  the  nerve  is  joined  receives  the  force 
of  the  latter  in  its  whole  body  and  becomes  thereby  sensible  10 
and  perceives  the  touch  of  all  (the  things)  which  it  meets. 
Therefore  we  see  that  the  flesh  has  distinct  perceptive 
power  and  feels  the  objects  which  it  meets  with  the  sense 
of  touch  which  is  in  it  and  which  it  receives  from  the  source 

But  as  for  the  lucid  spirit  which  goes  to  the  eyes  it  is  15 
not  only  its  power  but  its  actual  substance  which  reaches 
them  by  way  of  the  two  canals  piercing  the  optic  nerves, 
the  quantity  of  it  reaching  them  being  (just)  the  quantity 
necessary  to  fulfil  the  function  of  vision.  An  argument 
that  the  substance  of  this  spirit  reaches  the  eyes  itself  20 
and  in  this  quantity  is  to  be  found  in  the  form  and  nature 
of  the  optic  nerves,  (viz.)  that  they  have  been  created 
hollow,  as  we  described  before.  Another  argument  is  that 
when  one  shuts  one  eye,  the  pupil  of  the  other  one  becomes 
enlarged,  and  when  the  closed  eye  is  opened  the  pupillary  hole  25 
of  the  other  eve  returns  to  normal  size.  This  is  a  clear 

i/ 

proof  that  this  enlargement  is  caused  by  the  uvea  (iris) 
when  it  is  distended  by  the  filling  up  of  the  place  behind 
and  inside  it,  and  that  it  is  obliged  (to  do  this)  until  the 
hole  in  it  (the  pupil)  is  enlarged.  It  is  not  possible  that  \  \  ^ 
this  enlargement  should  have  any  other  cause  than  this. 

And  such  (a  proof)  is  also  the  rapidity  of  the  filling  of  that 
place,  and  the  rapidity  of  its  emptying  ;  it  is  not  possible 
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5  that  this  proceeds  from  the  action  of  a  humour  which  comes 
down  to  this  place  and  fills  it  and  then  leaves  it  again  and 
empties  it,  for  no  analogous  physiological  action  takes 
place  ;  but  it  can  only  proceed  from  the  action  of  the 
substance  of  the  spirit  alone. 

•10  When  those  two  hollow  nerves  first  join  together  in  one 
place,  then  separate,  at  the  same  time  their  canals  unite 
and  join  one  to  another  until  they  become  one  only  :  it  is 
here  that  the  spirit  is  set  free  and  sent  into  the  second 
eye  ;  it  is  here  that  the  spirit  from  the  brain  is  received, 
15  if  one  eye  has  been  shut.  And  the  most  important  evidence 
for  the  exactitude  of  what  we  are  saying  is  the  following  : 
if  a  person  contracts  cataract  in  his  eyes  and  one  of  them 
is  shut,  the  hole  of  the  other  eye,  i.e.  its  pupil,  is  enlarged, 
and  this  is  a  proof  that  the  power  of  vision  has  been  left 
20  normal.  If  anyone’s  pupil  is  not  enlarged,  when  one  eye 
is  shut,  then  the  power  of  his  vision  is  destroyed  at  its 
source ;  for  this  reason  it  is  in  vain  that  you  hope  to  per¬ 
form  a  successful  couching  operation  on  his  eye,  for  he 
will  not  see.  There  are  some  persons  who  suffer  loss  of 
25  vision  without  the  gro  wth  of  cataract  in  the  eye  ;  (in  such 
cases)  when  the  lid  of  one  of  the  eyes  is  closed,  the  pupil 
of  the  other  eye  retains  its  former  degree  of  roundness. 
The  reason  of  this  is  that  the  substance  of  the  spirit  does 
not  reach  the  eye  and  does  not  fill  the  place  behind  the 
' W  l/5  uvea  inside,  and  the  iris  is  not  distended  by  it  nor  is  its 
hole  enlarged.  If  there  is  such  a  condition  in  them,  those 
(people)  are  right  who  say  that  the  optic  nerve  in  such 
persons  is  obstructed,  and  this  is  the  opinion  of  skilled 
physicians  whose  perspicacity  is  very  acute. 

5  But  the  condition  in  the  other  nerves  is  not  the  same 
as  in  the  two  optic  nerves  as  regards  the  cavity  which  is 
perceptible  by  the  sense.  (Some  people)  say  that  there 
is  also  a  cavity  in  all  the  nerves,  but  that  it  is  not  visible 
on  account  of  its  narrowness  and  small  size.  This  cannot 
10  possibly  be  true  of  the  very  fine  nerves,  since  there  must 
exist  round  the  canal  enough  enveloping  (substance)  to 
form  a  sufficiently  strong  wall,  and  (in  such  cases)  the  sub¬ 
stance  surrounding  the  canal  would  necessarily  be  thinner 
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than  a  cobweb.  Besides  this  it  (the  nerve)  itself  would 
for  this  reason  easily  be  torn  or  cut  oh,  and  the  canal  would  15. 

likewise  be  liable  to  perish  at  any  moment.  This  being 
so  it  is  not  right  to  say  that  there  are  cavities  in  all  the 
nerves  of  the  body.  At  this  juncture  someone  might  say 
that  if  the  opinion  is  admitted  that  one  of  the  nerves  of  the 
body  can  convey  the  necessary  power  emitted  from  it  to  20 
the  limbs  distant  from  the  source  without  this  nerve  being 
hollow,  then  it  is  also  possible  that  all  nerves  convey  the 
power  transmitted  to  them  without  being  hollow.  If  this  is 
possible,  why  then  have  the  two  canals  passing  through 
the  optic  nerves  been  created,  and  why  has  a  similar  25 
structure  been  created  at  the  beginning  of  the  spinal 
chord  at  the  place  of  its  origin  ?  To  this  we  answTer 
that  the  penetration  of  solid  objects  by  the  faculties  \,^u^ 
is  a  weak  penetration  and  especially  when  the  receiving 
object  is  extremely  large  or  extremely  hard  or  can  only  be 
transformed  by  the  output  of  an  excessive  amount  of 
energy.  Should,  however,  the  substance  sent  from  the  5, 
source  be  a  substance  excessively  fine  and  strike  an  object 
violentlv  after  travelling  a  certain  distance,  then  the  alter- 
ation  is  greater.  For  the  penetration  of  power  into  an 
object  is  (equivalent  to)  the  penetration  by  the  alteration 
caused  by  its  substance,  as  is  likewise  the  penetration  \ q, 

of  the  air  by  the  sunlight.  And  the  spirit  that  reaches 
the  eyes  fares  in  the  same  way,  in  that  it  joins  the  air  im¬ 
mediately  after  leaving  the  eve  and  transforms  it  according 
to  its  own  particular  nature.  In  confirmation  of  what  we 
have  said,  so  that  we  may  understand  that  it  is  as  we  have 
described  it,  we  say  that  such  is  the  knowledge  of  the 
origin  of  vision  ;  and  this  is  the  right  place  wdiere  it  is 
convenient  to  deal  with  it. 

Discourse  ox  Vision  and  its  Conditions. 

We  say  :  the  object  of  vision  can  be  seen  only  in  one  of  2<x 
the  following  three  ways  :  (i)  by  sending  out  something 
from  itself  to  us  by  wdiich  it  indicates  its  presence  so  that 
we  know  what  it  is  ;  (ii)  by  not  sending  anything  out 
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but  remaining  steady  and  unchanged  in  its  place  ;  then 
25  the  faculty  of  perception  goes  from  us  to  it  and  we  recog¬ 
nise  what  it  is  through  this  medium  ;  (in)  by  their  being 
another  thing  with  us  and  with  it  intermediate  between 
us  and  it ;  it  is  this  which,  gives  us  information  about  it, 
so  that  we  learn  what  it  is.  And  we  shall  now  see  which 
\*i  u*  of  these  three  (theories)  is  the  right  one.  One  is  enabled 
to  recognise  it  and  form  an  opinion  about  it  by  considering 
the  following  : — 

I  say  :  all  people  acknowledge  and  agree  that  we  see 
5  only  by  the  hole  which  is  in  the  pupil.  Now,  if  this  hole 
had  to  wait  until  something  coming  from  the  seen  object 
reached  it,  or  a  power  emanating  from  it,  or  a  form,  an 
outline  or  a  quality,  as  some  people  maintain,  we  should 
not  know,  in  looking  at  an  object,  either  its  extent  or  its 
10  volume,  whether  it  were,  for  example,  a  very  high  mountain, 
or  the  like  ;  and  this  because  the  shape  of  its  forms  or  the 
outline  of  the  measure  of  its  volume  corresponds  to  the 
volume  of  the  greatest  possible  mountains.  (*)  Its  entering 
into  the  eyes  is  something  which  reason  does  not  comp- 
15  rehend  and  of  which  nobodv  has  ever  heard,  for  according 
to  this  hypothesis  a  complete  form  or  outline  of  the  viewed 
object  would  necessarily  reach  and  enter  into  the  eye 
of  the  beholder  at  the  same  moment.  Supposing  then 
20  that  a  great  many  people  looked  at  it,  say,  for  example, 
ten  thousand  persons,  it  would  have  to  return  to  the  eye 
of  evervone  of  them,  and  its  form  and  outline  would  have 
to  enter  completely  into  them.  But  this  is  very  far  from 
probable  and  must  therefore  be  ranked  among  the  un- 
25  tenable  hypotheses.  This  being  so,  there  is  no  possibility 
that  something  proceeding  from  the  seen  object  reaches 
and  enters  the  pupil. 

Concerning  the  second  theory  I  say  :  It  is  not  possible 
that  the  visual  spirit  extends  oimr  all  this  space  until  it 
30  spreads  round  the  seen  body  and  encircles  it  entirely. 


(x)  Galen’s  text  (ed.  Kuhn,  vol.  V,  p.  618)  says  here  more  shortly  and 
clearly  :  The  image  reaching  our  eyes  is  as  big  as  the  object  itself. 
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There  now  remains  the  third  theory.  As  the  air  sur¬ 
rounding  the  objects  is  luminous  and  transparent,  it  always 
has  the  same  relation  to  vision  as  the  nerve  has  to  the  body 
(in  the  moment  when  a  person  is  looking  at  an  object 
placed  before  him)  ;  this  because  the  air  receives  (the 
influences)  encountering  that  of  the  visual  spirit  as  well  as 
those  coming  from  the  sunlight.  In  the  same  manner 
in  which  the  power  of  the  sunlight,  when  it  reaches  the  upper 
layers  of  the  air,  penetrates  the  air  through  and  through, 
likewise  the  substance  of  the  light  which  reaches  the  eye  by 
way  of  the  optic  nerves  is  of  the  substance  of  the  (visual) 
spirit.  When  it  meets  the  air  in  the  moment  in  which  it  goes 
forth  from  the  pupil,  it  transforms  it  immediately  it  en¬ 
counters  it,  and  that  which  arises  from  the  change  runs 
through  it  (the  air)  for  a  very  long  distance.  It  is  evident 
that  such  a  thing  can  be  imagined  only  if  the  air  is  perfectly 
connected  and  there  is  nothing  dividing  it.  So  the  change 
in  the  air  caused  by  the  (action  of  the)  visual  spirit  penet¬ 
rates  the  whole  air  ;  and  we  find  the  same  true  of  the  power 
of  the  sun.  The  proof  of  this  is  that  when  we  set  up  an 
object  in  the  air  which  (thus)  divides  it  (the  air),  we  see 
the  air  behind  that  object  darkened,  light  having  withdrawn 
from  it.  The  reason  of  this  is  that  the  air  receives  the 
light  only  in  conjunction  with  that  (substance)  which 
arises  in  it  as  a  result  of  its  constant  transformation  by 
the  sunlight  ;  in  no  wise  so  that,  once  having  been  trans¬ 
formed  by  that  light,  it  remains  in  the  altered  condition 
and  no  longer  requires  light  to  transform  it  afresh.  For  if  i-^ 
were  the  case  that  a  permanent  transformation  took  place, 
then  its  light  would  remain  in  the  air  for  a  time  after  the 
light-giving  body  had  been  removed  (1). 

And  the  (optic)  nerves  are  in  the  same  case  :  for,  if  the 
nerve  is  cut,  the  part  whose  connection  with  the  brain 
has  been  severed  is  (in  contrast  to  the  part  still  connected 


(x)  This  is  the  Aristotelic  theory  of  light  which  has  been  commented 
by  ITunain  in  a  small  treatise  On  the  Light  and  its  real  Nature.  See  the 
Introduction  page  XII. 
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with  the  brain)  inaccessible  to  feeling  from  that  time  on- 
5  wards.  If  the  case  is  such,  the  evidence  proves  to  us  that 
what  is  true  of  the  one  must  be  true  of  the  other,  i.e.  of 
what  happens  to  the  nerve  and  what  happens  to  the  air, 
and  that  both  of  them  resemble  and  correspond  to  the  object 
changed  by  them,  but  in  such  a  way  that  the  resemblance 
10  is  only  complete  when  it  exists  continuously  without  dis¬ 
appearing  from  time  to  time.  Both  of  them  require  the 
permanent  action  of  the  factor  changing  them  and  by  the 
reception  of  which  the}^  are  changed ;  the  air  receives 
that  action  at  the  time  when  it  is  lighted,  the  nerve  at  the 
15  time  when  it  perceives. 

Now,  the  air  undergoes  other  changes  :  when  it  is  heated 
or  cooled,  the  heat  or  cold  remains  in  it  a  long  time,  even 
after  the  warming  or  cooling  factor  has  been  removed  and 
separated  from  it ;  but  its  light  on  the  contrary  disappears 
20  and  ceases  in  the  moment  that  the  lighting  factor  is  separated 
from  it.  If  such  is  the  case,  it  is  absolutely  necessary  for 
it  to  receive  the  light  ,  in  unbroken  continuity,  otherwise 
it  would  not  be  luminous.  The  same  is  the  condition  of 
the  (optic)  nerve,  that  it  absolutely  requires  the  permanent 
25  flow  from  the  brain  of  that  (energy)  which  fits  it  for  its 
function.  Although  the  substance  of  the  (optic)  nerve  is 
similar  in  kind  to  that  of  the  brain,  since  its  origin  lies  in 
it  and  there  is  no  difference  between  them — except  that  it 
is  more  solid  as  a  protection  against  being  easily  damaged 
30  and  exposed  to  possible  accidents — (nevertheless  )  it  is  in  one 
respect  removed  from  the  nature  of  the  brain,  which  makes 
it  necessary  for  its  (the  nerve’s)  power  to  be  equally  removed 
from  it  (the  brain),  i.e .  for  its  faculty  to  be  likewise  different 
from  that  of  the  brain. 

W  u*  There  are  two  kinds  of  nerves,  the  sensorv  nerves  and 
the  motor  nerves.  The  sensory  nerves  are,  as  we  have 
already  said,  softer  than  the  motor  nerves.  The  reason 
of  this  is  that  sensation  cannot  be  effected  without  some 
5  change  in  the  nerve  occasioned  by  the  object  which  it 
perceives.  But  movement  arises  only  through  the  action 
of  the  nerve,  without  its  receiving  anything  through  any 
other  activity.  If  things  be  as  we  have  described  them, 
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it  is  an  excellent  thing  that  the  sensory  nerves  have  been 
created  softer  and  the  motor  nerves  harder.  Although 
we  find  (coexistent)  in  all  the  motor  nerves  the  sense  of 
touch,  we  do  not  find  that  any  of  the  other  nerves  have 
anything  in  common  with  the  hard  nerves.  The  sense  of 
touch  is  the  only  one  akin  to  the  hard  nerves,  for  the 
perceived  object  of  this  sense  is  coarse  in  itself.  This  is 
because  the  object  of  the  sense  of  touch  is  the  earth,  what 
proceeds  from  it  and  what  is  peculiar  to  it,  as  we  have 
already  described. 

Concerning  the  sense  of  vision,  its  first  object  is  finer 

and  more  delicate  and  purer  than  the  perceived  objects 

of  all  the  other  senses.  Therefore  the  two  hollow  nerves 

serving  the  sense  of  vision  have  in  their  nature  more  in 

common  with  the  brain  than  all  the  other  nerves.  So 

you  do  not  find  the  nature  of  the  brain  in  any  of  the  organs 

of  the  other  senses,  nor  do  you  find  in  any  one  of  them 

such  a  large  quantity  of  the  spirit  which  is  in  the  ventricles 

of  the  brain  as  you  find  in  the  eyes.  The  same  is  true  in 

other  directions  :  as  the  eve  has  to  make  use  of  the  air 

*  %/ 

in  place  of  an  instrument  in  order  to  obtain  through  it 
a  view  of  the  objects  of  visions,  the  order  of  things  (proceeds) 
from  it  (the  eye),  and  they  are  recognised  as  its  (the  eye’s) 
particular  objects  of  perception,  even  as  the  order  of  the 
nerves  (proceeds)  from  the  brain,  so  it  is  best  and  safest 
for  it  (the  eye)  to  share  the  nature  of  the  brain  and  to  re¬ 
ceive  as  great  a  quantity  as  possible  of  the  spirit  which 
is  in  the  ventricles  of  the  brain.  If  the  conditions  are  such, 
the  relation  of  the  brain  to  the  nerve  proceeding  from  it 
is  exactly  the  same  as  that  of  the  eye  to  the  air  surrounding 
the  human  body. 

The  first  of  the  objects  of  visual  perception  and  the  most 
prominent  of  them  all  is  the  perception  of  colours,  be¬ 
cause  colour  is  something  which  the  eye  perceives  in  a 
superior  manner  according  to  its  nature ;  and  the  eye 
alone  perceives  it  in  contrast  to  all  the  other  senses,  and 
at  the  same  time  with  the  colour  it  also  perceives  the  body 
which  has  that  colour  and  recognises  it,  just  as  the  sense 
of  taste  not  only  recognises  the  flavour  but  also,  at  the  same 
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time,  the  body  in  which  that  flavour  is  ;  the  only  difference 
being  that  the  sense  of  taste  and  the  other  senses  (must) 
wait  until  the  perceived  object  comes  to  the  human  body 
in  order  that  it  may  be  perceived.  But  vision  extends 
itself  by  means  of  the  air  until  it  reaches  the  coloured  body. 
Therefore  the  sense  of  vision  alone  of  all  the  senses  is  able 
to  recognise  not  only  the  colour  of  a  body  but  also  its  size 
and  shape,  and  it  recognises,  moreover,  its  situation  and 
the  intervening  distance.  Moreover  it  recognises  its  move¬ 
ment,  and,  although  this  recognition  is  not  that  of  an 
absolute  perception  but  the  recognition  of  a  relationship 
similar  to  perception,  (nevertheless)  no  other  sense  is  able 
to  perceive  these  things  with  the  exception  of  the  sense 
of  touch  ;  for  it  (the  touch)  results  either  from  deduction 
or  from  comparison  with  something  which  the  individual 
has  estimated  by  previous  knowledge  (A). 

The  following  is  an  example  :  If  a  person  is  walking  in 
the  dark  and  holds  a  stick  in  his  hand  and  stretches  it  out 
full  length  before  him,  and  the  stick  encounters  an  object 
which  prevents  it  from  advancing  further,  he  knows  im¬ 
mediately  by  analogy  that  the  object  preventing  the  stick 
from  advancing  is  a  solid  body  which  resists  anything 
that  comes  up  against  it.  What  leads  him  to  this  judge¬ 
ment  is  that  he  knows  from  former  experience  that  move¬ 
ment  and  walking  in  the  air  is  without  any  obstacle,  whilst 
movement  and  walking  against  a  solid  body  is  not  possible. 
It  is  the  same  with  vision  :  when  it  falls  on  a  fully  polished 
and  bright  body,  it  returns  reflected  to  the  pupil  from 
which  it  went  forth,  with  reflection  of  the  images  and  their 
return  at  the  same  angles  as  those  at  which  the  visual  rays 
proceeded  from  the  eyes.  Therefore,  when  we  look  into  a 
mirror  or  at  another  polished  and  bright  body,  we  some¬ 
times  see  ourselves  and  sometimes  others  who  are  at  our 


(x)  On  the  next  pages  Hunain  sometines  follows,  possibly,  Galen’s  now 
lost  work  De  Demonstrations  of  which  Galen  himself  says  that  he  treated 
in  its  fifth  book  the  vision  of  colour  and  forms  (ed.  Kubn,  V.  p.  626). 
Hunain  possessed  this  book  which  was  during  his  period  already  rare 
and  incomplete  and  translated  it  into  Syriac. 
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right  or  left  or  behind  us.  If  a  man  looks  fixedly  and  stead 
lastly  into  the  eye  of  his  companion — at  a  time  when  it 
is  healthy — he  sees  his  own  image  in  it.  The  cause  of  20 

this  is  the  reflection  of  his  look  at  that  moment  by  the 
thin  membrane  which  covers  the  exterior  half  of  the  lens 
like  the  solidified  (film  of)  grease  on  broth  after  it  is  cooled. 

For  this  him  is  more  polished  and  shining  than  all  other 
bright,  luminous  and  polished  bodies,  and  clearer  than  they.  (1)  25 

If  vision  alone  of  all  the  senses  (is  able  to)  perceive  the 
moving  objects  by  means  of  the  air — as  the  blind  man  feels 
things  with  the  stick-yea,  first  perceives  the  objects  of  vision 
by  its  help,  so  that  it  (the  air)  is  for  the  time  being  a  homo¬ 
geneous  and  coherent  organ  of  it  (the  vision)  ;  and  if  vision  30 
alone  is  distinguished  by  this  peculiarity  and,  moreover, 
sometimes  sees  the  objects  by  reflection  of  the  images  and  n  * 
their  return  to  it  (the  vision),  then  necessity  demands  a 
lucid  spirit  in  a  large  quantity  which  runs  from  the  brain 

into  the  eve.  When  it  has  entered  the  eve  and  comes  out  of 
«/ 

it,  so  that  it  meets  the  surrounding  air,  it  strikes  it  as  it  5 
were  with  the  shock  of  a  collision,  transforms  it  and  renders 
it  similar  to  itself. 

This  being  so,  it  is  best  to  say  that  the  sense  of  vision  is 
fiery  and  luminous,  the  sense  of  hearing  air-like,  the  sense 
of  taste  water-like,  the  sense  of  touch  earth -like  and  the 
sense  of  smell  vapour-like.  As  there  are  four  elements,  a 
sense  was  created  for  each  one  of  them  by  which  each  is 
recognised,  i.e.  the  phenomena  arising  in  them  which  are 
perceptible  to  the  senses.  And  next  to  perception  is  that 
emanation  which  arises  from  vapour,  and  this  is  perceived 
in  an  unusual  manner,  as  vapour  is  something  halfway 
between  air  and  water  ;  so  they  become  five  (senses)  without 
the  existence  of  five  elements.  The  sense  of  vision  having 
been  created  to  the  end  that  colours  should  be  recognised 
by  it,  it  must  necessarily  be  luminous,  as  only  luminous  2o 


P)  This  is  an  error.  The  main  reflection  from  the  eye  is  by  the  cornea 
and  not  by  the  lens  or  its  anterior  surface  (called  arachnoid  by  the  Greeks). 
Vide  p.  10. 
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bodies,  and  no  others,  have  the  peculiarity  that  they  are- 
transformed  by  colours.  A  clear  proof  of  this  is  (furnished 
by)  the  air  surrounding  our  bodies^)  :  it  is  when  it  is  in 
the  highest  degree-  bright  and  pure  that  its  transformation 
25  by  colours  is  most  marked.  In  the  same  connection  we 
sometimes  find  the  following  (facts)  :  if  a  man  is  lying 
under  a  tree  and  the  air  is  in  this  condition,  the  colour  of 
his  clothes  takes  on  the  colour  of  that  tree,  because  the  air 
has  become  imbued  with  that  colour.  Moreover,  we  often 
30  see  that  the  air  takes  on  the  colour  of  the  wall,  if  the  air 
meets  it  when  it  is  luminous,  and  it  (the  air)  transmits  the 
colour  equally  to  another  body,  especially  when  the  colour 
is  one  of  the  conspicuous  ones  such  as  white  and  red  and 
other  colours  of  intense  brightness. 

^  In  the  same  way  in  which  the  air  is  entirely  transformed 
by  the  sunlight  until  it  becomes  luminous  and  its  fight 
similar  to  that  of  the  sun — and  this  happens  only  when  it 
is  met  and  struck  by  the  sunlight — it  is  also  instantaneously 
5  transformed  by  the  colours,  and  in  the  same  way  that  it 
is  transformed  by  the  colours,  it  is  also  transformed, with  the 
utmost  rapidity,  by  the  luminous  spirit  running  from  the 
brain  to  the  eyes,  when  it  meets  and  encounters  it  on  its 
way  from  the  pupil.  Thus  the  air  is  considerably  and  neces- 
10  sarily  altered  by  the  influence  of  these  three  things  :  the 
sunlight,  the  bright  and  shining  colours  of  the  celestial 
bodies  (planets)  and  the  visual  spirit  which  strikes  it  on 
leaving  the  pupils.  It  is  evident  from  what  we  have  said, 
that  our  vision  of  things  is  effected  solely  by  means  of  the 
15  air  between  us  and  them  ;  we  have  found  this  to  be  clearly 
perceptible,  so  that  all  people  agree  upon  it.  When  the 
air  is  luminous,  either  by  reason  of  (the  action  of)  the  sun¬ 
light  or  (that  of)  another  lucid  body,  it  becomes  to  the  visual 
spirit  as  it  were  an  organ  and  a  similar  adapted  instrument 
20  and  to  the  vision  an  instrument  replacing  the  nerve  by  which 


P)  Here  Hunain  again  follows  Galen’s  De  Placitis  Hippocratis  et  Pic- 
tonis,  l.  VII,  c.  7  (ed.  Kuhn,  vol.  V,  p.  637,  foil.,  ed.  Iwan  Mueller 
p.  637,  foil.) 
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this  spirit  is  sent  down  from  the  brain  to  the  eyes.  And 
as  the  perception  of  things  which  are  perceived  by  the  eye 
reaches  the  brain  only  through  the  optic  nerve  between 
it  and  the  eye.  so  the  visual  spirit  perceives  the  objects  of 
vision  by  means  of  the  air,  only  if  it  is  luminous  in  the  space  25- 
bet ween  them.  At  the  same  time  that  it  perceives  the 
objects  of  vision  it  also  perceives  the  connected  circums¬ 
tances,  such  as  the  size  of  those  bodies  and  their  other 
conditions,  as  has  been  mentioned  before. 

End  of  the  Third  Treatise  on  the  Conditions  of  Vision,  30 
by  Hunain  I  bn  Is-haq . 
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Ut  t/  IV. — The  Fourth  Treatise  on  Everything  the  Knowledge  of 
which  is  indispensable  to  Those  who  wish  (to  practise) 
Medical  Treatment  (2). 

It  is  necessary  for  everyone  who  wishes  to  have  authority 
5  in  the  medical  profession  to  begin  with  the  knowledge  of 
its  first  and  general  aim,  and  after  that  to  classify  it  until 
he  reaches  the  point  where  no  further  sub-division  is  possible 
except  into  the  simplest  elements.  The  first  and  general 
aim  of  medicine  is  health,  and  its  classification  is  twofold  : 
10  (i)  the  preservation  of  health  in  healthy  bodies  by  the 

application  of  homogeneous  things,  (ii)  its  restoration  to 
diseased  bodies  by  the  application  of  that  which  combats 
their  disease.  For  the  first  purpose  one  important  thing 
is  necessary,  viz.  knowledge  of  the  things  of  nature  ;  this 
15  because  if  the  natural  thing  is  known,  that  which  is  homo¬ 
geneous  to  it  is  known,  and  this  being  known,  its  contrary 
is  also  known,  and  if  homogeneous  things  be  applied  and 
contrary  things  avoided,  then  health  is  preserved.  Con¬ 
cerning  the  second  purpose  it  is  necessary  to  know  two 
20  things  :  (i)  the  natural  condition,  and  (A)  the  condition  devia¬ 
ting  from  the  natural  one  ;  this  because  the  return  of  health 
to  diseased  bodies  is  effected  by  its  (the  unnatural  conditions’) 
transference.  And  he  who  intends  to  transfer  something 
must  know  whence  and  whither  he  has  to  transfer  it,  for 
25  if  he  does  not  know  whence  to  transfer  it,  he  cannot  be 
sure  of  not  transferring  it  from  a  condition  whence  its 
transference  is  not  desirable.  And.  if  he  does  not  know 
whither  to  transfer  it,  it  may  happen,  that  he  stops  short 
of  the  condition  to  which  he  should  have  transferred  it, 
30  and  does  not  succeed  in  his  aim  ;  or  he  may  go  too  far  and 


P)  1  have  not  been  able  to  state  exactly  the  source  of  the  beginning  of 
this  treatise.  Hunain  seems  to  have  utilised  parts  of  Galen’s  De  Sectis, 
c.  1  (ed.  Kuhn,  vol.  I,  p.  64),  De  Constitutione  Artis  Medicae  c.  11  (ed. 
Kuhn,  vol.  I,p.  260  foil.),  of  Ars  Medica  c.  22,  25  and  others  {ibidem,  p.  372 
foil.),  and  De  Sanitate  Tuenda,  LI,  c.l  (ed.  Kuhn,  vol.  VI,  p.  1  foil.)  and 
other  places. 
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attain  something  at  which  he  did  not  aim.  The  restora¬ 
tion  of  health  to  diseased  bodies  is  effected  by  conversion 
of  the  unnatural  condition  into  a  natural  one,  and  he  who 
wishes  to  do  this  requires  perspicacity  in  order  to  know 
these  two  things,  viz.  the  natural  condition  into  which  and 
the  unnatural  one  from  which  he  has  to  convert. 

The  natural  condition  can  be  subdivided  into  two  kinds  : 
(i)  the  element  and  (ii)  the  species.  The  element  has  (again) 
two  kinds,  one  general  and  this  is  the  complexion  of  the 
(whole)  body,  the  other  particular  and  this  is  the  complexion 
and  shape  of  each  of  the  organs.  The  causes  of  the  com¬ 
plexion  are  four  :  innate  faculties,  age,  custom  and  climate. 
The  innate  faculties  arise  in  nature  and  are  partly  deter¬ 
mined  (by  the  Creator)  :  for  example  sex,  that  is  to  say 
whether  it  is  male  or  female.  Partly  they  are  accidental 
depending  on  the  complexion  of  the  two  seeds  from  which 
the  child  develops,  that  is  to  say  the  two  sperms  and  the 
complexion  of  the  uterus.  Custom  (manifests  itself)  in  six 
things  :  (i)  in  the  air  and  its  changes  which  may  be  local 
or  temporary  or  due  to  the  after-effects  of  a  temporary 
accident ;  (ii)  in  movement  or  rest ;  (Hi)  in  nutrition  and 
inanition  ;  ( iv )  in  sleep  and  waking  ;  (v)  in  sexual  inter¬ 
course  and  its  omission  ;  (vi)  in  psychical  troubles  viz.  the 
accidents  of  the  soul. 

The  species  is  the  faculty  ;  the  faculties  are  three  :  the 
animal ,  the  vital  and  the  natural.  Concerning  the 
animal  faculties  we  gave  information  about  their  kinds 
in  the  explanation  of  the  nature  of  the  brain.  The  vital 
faculties  move  the  pulse,  the  heart  and  the  arteries.  And 
the  natural  faculties  are  three,  genesis,  growth  and  nutri¬ 
tion.  Nutrition  has  four  faculties :  the  attracting,  the 
altering,  the  retaining  and  the  expelling  faculties. 

The  unnatural  conditions  are  two  :  either  a  disturbance 
of  the  function  or  the  result  of  a  disturbance  of  the  function. 
The  disturbances  of  the  function  are  of  two  kinds  :  those 
that  disturb  the  function  without  any  intermediary  ;  and  - 
this  (kind)  is  called  disease  ;  or  those  that  disturb  by  the 
intervention  of  something  between  it  (the  function)  and; 
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its  injuries  ;  and  this  (kind)  is  called  cause  or  causality. 
Now,  what  arises  from  a  disturbance  of  the  functions  is 
called  accidens  ;  it  is  either  the  disturbance  of  the  function 
10  itself  or  the  consequence  of  it ;  this  is  one  of  two  things  : 
either  lack  of  harmony  in  the  conditions  of  the  body  or 
lack  of  harmony  outside  the  body.  This  lack  of  harmony 
is  fivefold  according  to  the  lack  of  harmony  in  the  conditions 
of  the  perceived  objects.  The  result  of  what  we  have  shown 
15  is  that  the  physician,  in  order  to  restore  health  to  the  diseased 
is  compelled  to  consider  ten  things:  seven  of  them  are  natural: 
the  species,  the  complexion,  the  age,  the  custom.,  the  climate, 
the  faculty,  and  the  diseased  organ.  And  three  of  them  are 
unnatural  :  the  disease,  its  cause  and  the  symptom  provoked 
20  by  it. 

The  kinds  of  diseases (x)  are  three,  because  the  types  of 
structure  in  the  body  are  three  :  (i)  the  structure  of  organs 
composed  of  simple  elements,  (i.e.  homogeneous  members), 
from  which  arise  the  to  called  simple  diseases :  warmth,  cold, 
25  drvness  and  moisture,  or  the  combination  of  them.  And 
every  one  of  them  may  or  mry  not  be  associated  with  matter. 
(ii)  The  second  structure  is  that  of  the  organs  compounded 
of  simple  organs,  in  which  arise  the  so  called  compound 
diseases ,  in  four  different  conditions,  formation,  position, 
30  size  and  number.  The  (disturbance  of)  formation  is  five¬ 
fold  according  as  to  whether  it  attacks  a  solid  part,  an 
orifice,  a  cavity,  a  rough  or  a  smooth  part.  The  (distur¬ 
bance  of)  position  is  twofold,  lying  either  in  transference  or 
\o  <j*  in  the  destruction  of  natural  coherence.  The  (disturbance 
of)  size  is  (equally)  of  two  kinds,  enlargement  and  diminution. 
The  enlargement  may  be  natural  (congenital)  or  unnatural. 
In  number  there  is  equally  either  increase  or  diminution. 
(Hi)  The  third  structure  is  that  of  the  entire  body  and  its 
5  connection  with  simple  and  compound  organs  ;  there  arises 
in  it  a  kind  of  disease  called  interruption  of  continuity. 
These  are  the  kinds  and  species  of  diseases. 


(l)  According  to  Galen,  De  Morborum  Different is  c.  3  foil.  (ed.  Kuhn* 
p.  841-880). 
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The  primary  kinds  of  causes^)  are  like  the  primary  kinds 
of  diseases  :  but  their  species  are  more  (numerous).  Con¬ 
cerning  the  causes  of  simple  diseases  there  are  such  as  cause 
hot  diseases  ;  these  are  six  :  excess  of  motion  either  of  the 
soul  or  of  the  body ;  contact  with  a  heating  substance ; 
contraction  of  the  pores ;  putrefaction  ;  the  consumption 
of  things  of  a  heating  nature  ;  and  insufficient  nutrition. 
The  (causes)  which  produce  the  cold  diseases  are  eight : 
contact  with  a  chilling  substance,  and  reception  of  some  of 
its  coldness  (into  the  faculty)  (2)  ;  scarcity  and  abundance  of 
food  ;  excess  of  motion  and  rest,  [contraction  and  dilation 
of  the  pores](3).  And  some  of  them  provoke  dry  diseases; 
they  are  four  :  contact  with  a  drying  substance,  lack  of 
food,  dryness  of  food,  and  excess  of  motion.  And  those 
which  produce  the  humid  diseases  are  the  contraries  of 
the  afore-mentioned  (causes).  The  simple  diseases  associa¬ 
ted  with  matter  arise  from  those  afore-mentioned  causes 
together  with  other  internal  causes  which  are  as  follows  : 
the  strength  of  the  expelling  organ,  the  weakness  of  the 
receiving  (organ),  superabundance  of  matter,  weakness 
of  the  nutritive  faculty,  and  dilation  of  the  pores. 

Of  the  causes  of  the  compound  diseases  some  concern 
the  constitution,  i.e.  the  shape,  the  orifice,  the  depth, 
roughness  and  smoothness.  The  causes  of  damage  to  shape 
concern  the  quantity  of  seed,  i.e.  sperm,  whether  there  be 
too  much  or  too  little  ;  or  its  quality,  if  it  is  not  well-tempered . 
And  to  them  belong  the  injuries  which  happen  to  the  child 
during  birth,  its  swaddling  and  suckling.  And  other 
(diseases)  attack  the  individual  after  this  period  arising 
from  troubles  of  the  nerves  and  bones  or  from  tumours. 
The  causes  of  disturbance  of  an  orifice  are  three  :  it  may 


P)  Following  Galen  De  Morborum  Causis  (ed.  Kuhn,  vol.  VII,  p.  1-41). 

(2)  A  fault  in  MSL  :  ( yaucity )  instead  of  Ijji  (faculty). 

(3)  There  is  a  defect  in  both  MSS  :  the  Latin  text  says  :  Obstructio 

; pororum  et  largitas  :  so  to  interpolate  :  fhdJ  J-A. 

In  this  manner  we  have  the  eight  causes  of  the  “cold”  diseases  complete. 
So  it  is  in  Galen  (Kuhn,  vol.  VII,  p.  11)  :  (jxeyvuxjk  ts  xai  yavcoai; 
XWV  Ttopojv. 
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become  contracted,  strictured  or  obstructed.  Its  contrac- 
10  tion  is  due  either  to  excessive  movement  of  the  contracting 
faculty,  or  to  weakness  of  the  relaxing  (faculty),  or  to  a 
cold,  or  to  an  acridity,  or  to  a  dryness,  or  to  the  pressure 
of  a  ligament.  Stricture  is  due  to  a  cicatrised  ulceration ; 
obstruction  is  produced  either  by  something  which  has 
15  fallen  into  the  passage  or  by  a  growth  in  it.  What  may  have 
fallen  into  it  is  either  chyme,  or  a  stone,  or  coagulated^) 
blood,  or  pus.  The  chyme  obstructs  by  its  thickness,  or 
by  its  viscosity,  or  by  its  superabundance.  And  what  may 
grow  in  it  (the  passage)  may  be  of  the  nature  of  flesh  or 
20  of  that  of  warts.  Dilation  of  the  passage  is  caused  by  the 
contrary  of  those  causes.  The  causes  of  roughness  are  the 
same  as  those  of  interruption  of  continuity,  if  it  is  not 
excessive  ;  I  shall  mention  them  shortly,  please  God  !  The 
causes  of  smoothness  are  the  contrary  of  them. 

25  The  causes  of  disturbance  of  position  are  as  follows  : 
some  of  them  remove  the  organ  from  its  natural  place, 
as  e.g .  dislocation,  paralysis  or  tearing  off  of  connected 
limbs.  In  some  of  them  the  connection  is  disturbed  by 
others,  e.cj.  a  stricture  arises  from  a  previous  ulceration, 
30  a  ligament  which  may  become  enlarged  by  swelling,  or  a 
slackening  caused  by  exceeding  humidity.  The  enlarge¬ 
ment  of  organs  is  sometimes  due  to  natural  constitution 
OV  ^  and  sometimes  to  an  excess  of  matter.  Their  diminution 
in  size  is  due  to  the  opposite  (causes)  of  these,  or  to  damage 
occurring,  such  as  a  cut,  or  to  the  difference  between  the 
natural  and  unnatural  increase  in  number  which  may  bring 
with  it  an  excess  of  vicious  matter  (2). 


(x)  In  both  MSS.  clearly  written  ^  j  i.e.  fresh,  defibrinated  blood 

( Lisdn  al-'Arab  IX,  p.  221).  The  sense  demands  here  coagulated,  thick 
blood  which  alone  can  obstruct  a  channel,  duct  or  conduit.  So  it  is 

perhaps  better  to  read  JsLl c-  i.e.  thick  blood. 

(2)  Hunain’s  expression  is  here  not  clear.  Galen  (Kuhn,  vol.  VII 
p.  35)  says  :  a  part  of  an  organ  is  so  damaged  (by  burning,  cold,  necrosis), 
that  the  remainder  of  it  is  left  mutilated. 
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The  exceeding  of  the  natural  number  is  due  to  an  overlarge 
quantity  of  matter  which  is  not  vicious  in  character. 

The  causes  of  interruption  of  continuity  are  three  :  cuts, 
strangulation,  or  contusions.  Cuts  are  occasioned  by  such 
things  as  sword  or  fire  from  without  and  sharp  chyme  from 
within.  Strangulation  is  from  without  by  such  things  as 
a  rope  and  from  within  as,  for  instance,  by  thick  rheum. 
Contusions  are  from  without  by  such  things  as  a  stone  and 
from  within  as,  for  instance,  by  thick  chyme  (1). 

Concerning  the  (causes  of)  accidentia  (2)  we  mentioned 
before  that  there  are  three  kinds  :  disturbances  of  func¬ 
tion,  disproportion  in  the  excretions  of  the  body  and  dis¬ 
proportion  in  its  perceptible  conditions  ;  the  causes  of  the 
(last)  two  kinds  are  disturbances  of  function.  The  distur¬ 
bances  of  function  are  due  to  diseases,  as  the  disease  is  the 
cause  of  the  accidens.  The  different  kinds  of  disturbances 
of  function  correspond  to  the  different  kinds  of  functions. 
As  the  functions  are  psychical,  natural  and  vital,  so  are 
(likewise)  the  kinds  of  disturbances  of  function  ;  the  deter¬ 
mination  of  the  kinds  of  function  corresponds  to  that  of 

the  kinds  of  disturbances  of  function.  In  anv  function 

«/ 

three  species  of  disturbances  occur  :  cessation,  diminution 
and  alteration.  An  example  of  this  is  the  cessation  of 
sensibility  which  is  called  in  Greek  xapaXudi?  (paralysis)  ; 
its  diminution  is  called  numbness  ;  and  its  alteration  from 
its  nature  is  called  pain.  The  cause  of  the  two  first  affections 
is  cold,  that  of  the  third  an  interruption  of  continuity. 
Therefore  it  is  evident  that  the  cause  of  anv  disturbance 
of  function  is  a  disease  ;  consequently,  as  we  mentioned 
already,  it  is  the  disease  which  causes  the  disturbance  of 
function  without  any  intermediary. 

For  this  reason  the  accidentia  are  symptoms  of  the  diseases 
and  there  is  no  distinction  between  the  accidxns  and  the 


(x)  Galen  (ed.  Kuhn,  vol.  VII,  p.  40)  says  :  uyowv  i.e. 

badness  of  humours. 

(2)  Following  Galen  De  Symptomatum  Differentii c.  II,  foil.  (ed. 
Kuhn,  vol.  VII,  p.  53-70). 
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symptom.,  except  in  the  way  in  which  those  terms  are 
employed.  When  we  mean  the  disturbances  of  function 
and  what  is  associated  with  them,  and  then  take  into  con¬ 
sideration  to  which  disease  they  may  lead,  we  call  them 
disturbances  ;  but  when  they  are  followed  by  an  accidem 
due  to  a  disease,  we  call  the  disease  the  cause  of  the  accidens. 
And  when  we  mean  the  diseases  and  wish  to  obtain  knowledge 
of  them  through  the  accidentia  due  to  them,  we  call  the 
accidentia  symptoms  of  the  diseases. 

As  we  intend  in  this  our  book  to  instruct  you  concerning 
the  symptoms  of  the  diseases  of  the  eye,  (we  say  that)  the 
path  (to  this  knowledge)  lies  along  two  ways,  starting  from 
the  same  point  and  leading  to  the  same  goal.  We  take 
you  by  both  ways  in  order  to  make  the  path  leading  to 
the  knowledge  of  eye-disease  clearer  and  more  definite, 
even  as  he  who  follows  a  path  and  then  returns  (by  the 
other  route)  knows  it  better  than  he  who  passes  along  it 
either  going  or  returning,  but  not  both.  The  first  way 
defines  the  accidentia  of  the  eyes  and  instructs  you  concern¬ 
ing  the  diseases  by  which  they  ‘are  caused.  The  second 
way  defines  the  diseases  and  instructs  you  which  are  the 
accidentia  following  them  and  indicating  them,  both  those 
which  are  perceptible  to  the  senses  and  those  which  are 
hidden  (from  them).  I  will  begin  with  the  first  of  the  two 
ways,  please  God! 

End  of  the  Fourth  Treatise  of  the  Booh  of  the  Eye}  by 
Hum  in  ibn  Is-hdq. 
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V. — The  Fifth  Treatise  on  the  Causes  of  the  Affections 

occurring  in  the  Eye. 

Hunain  ibn  Is-hdq  says  :  The  affections  occurring  in  the 
yye  are  to  be  classified  firstly  into  three  divisions  :  the 
disturbances  of  function,  the  consequences  of  them,  i.e. 
lack  of  harmony  in  the  perceptible  conditions  and  the  further 
lack  of  harmony  occasioned  by  it,  and  the  causes  of  these. 
The  first  kind  and  its  causes,  the  affections  occurring  in 
the  eye  and  the  kinds  of  disturbance  of  function  in  the  eye 
correspond  to  the  kinds  of  its  functions.  The  latter  are 
partly  natural  and  partly  animal.  Concerning  the 
natural  (functions)  they  are  affected  by  the  results  of  troubles 
happening  to  their  four  natural  faculties.  The  psychical 
functions  are  perception  and  voluntary  motion.  There 
are  two  kinds  of  perception  in  the  eye,  tactile  and  visual 
perception. 

Concerning  the  natural  accidents  of  the  eye  we  do  not 
want  to  give  an  exposition  of  them  in  this  book,  as  they  are 
like  the  natural  accidents  which  happen  in  the  other 
(parts  of  the)  body,  without  any  difference.  And  so  it  is 
also  with  accidents  happening  in  it  from  lesions  of  the 
sense  of  feeling,  i.e.  the  lesion  which  is  called  Ttapakucu; 
(paralysis) — the  translation  of  which  is  any  laming  of  the 
feeling ;  relaxation  (atony) ;  numbness  and  pain.  But 
accidents  happening  to  the  eye  as  the  result  of  a  disturbance 
of  perception  or  of  voluntary  motion  are  peculiar  to  the  eye. 
Therefore  I  shall  explain  them  to  you  in  this  book,  and 
I  shall  first  of  all  explain  what  happens  as  a  result  of  the 
accidents  to  the  visual  perception  and  their  causes,  i.e. 
the  diseases  producing  them. 

Know  then  that  the  accidents  happening  to  the  vision  ^ 
occur  either  as  a  result  of  a  lesion  affecting  the  organ  of 
vision^) ;  or  from  a  lesion  of  the  faculty  of  vision ;  or  from 
a  lesion  of  (the  organs)  which  serve  the  vision.  Concern¬ 
ing  the  organ  of  vision  it  is  the  ice-shaped  humour  (lens) ; 


(l)  This  chapter  follows  Galen’s  De  Symptomatum  Gausis,  l.  I.  c.  2 
^ed.  Kuhn,  vol.  VII,  p..  86-101). 
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the  lesions  of  it  result  either  from  one  of  the  eight  simple 
diseases  ;  or  from  a  compound  disease  such  as  the  disloca¬ 
tion  of  it  from  its  natural  place  ;  or  from  interruption  of 
continuity,  i.e.  severance  of  connection. 

10  The  dislocation  from  its  natural  place  may  be  upwards 
or  downwards  or  sideways,  viz.  towards  the  two  corners 
of  the  eye.  If  it  occurs  upwards  or  downwards  in  one  eye, 
he  to  whom  it  happens  sees  the  objects  double,  i.e.  one  thing 
as  two.  But  if  its  (the  lens’s)  deviation  and  dislocation 
15  be  towards  one  of  the  two  corners,  no  apparent  change 
in  vision  is  brought  about. 

Concerning  the  visual  faculty,  it  is  sent  down  from  the 
i  brain  into  the  hollow  nerve  ;  its  lesions  are  caused  either  by 
the  brain  or  by  a  disease  of  the  hollow  nerve.  The  diseases 
20  of  these  two  are  also  three  (each)  :  either  a  simple  disease, 
one  of  the  eight  (aforementioned)  ;  or  a  disease  like  obs¬ 
truction,  compression  and  swelling ;  or  interruption  of 
continuitv,  i.e.  severance  of  connection. 

What  serves  the  vision  are  the  remaining  humours  and 
25  membranes,  i.e.  tunics,  except  that  some  of  those  previously 
mentioned  damage  the  vision  themselves  directly,  others 
\  by  intervening  accidents.  Those  which  cause  lesions 
4  directly  are  in  front  of  the  lens  ;  and  those  which  cause 
them  by  accidents  are  behind  it.  Those  which  are  in  front 
30  of  the  lens  are  the  hole  of  the  uvea,  i.e.  the  pupil,  the  albu¬ 
minoid  humour,  the  spirit  which  is  in  the  pupil  and  the 
\  y  \  ^  part  of  the  cornea  opposite  the  pupil.  The  lesions  of  the 
hole  (pupil)  lie  in  four  affections  :  dilation,  contraction, 
dislocation  and  tearing.  Its  widening  may  be  natural  or 
accidental  due  to  dilation  of  the  uveal  membrane.  Dilation 
5  may  be  due  to  two  causes  :  either  a  disease  of  the  uvea 
or  an  excess  of  albuminoid  humour.  The  affection 
of  the  uvea  causing  its  dilation  is  either  a  simple  disease 
caused  by  dryness  or  a  compound  disease  caused  by  moisture 
such  as  the  various  kinds  of  swellings.  Contraction  of 
10  the  pupil  may  equally  be  either  natural  or  due  to  an 
accident  owing  to  relaxation  of  the  uveal  membrane.  Its 
relaxed  condition  springs  from  two  causes  :  either  from  an 
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excess  of  moisture  in  its  temperament  causing  it  to  relax, 
or  from  an  insufficient  quantity  of  albuminoid  humour. 
It  is  obvious  from  what  we  explained  (previously)  that  the 
dilation  of  the  pupil  is  equally  bad  whether  natural  or  caused 
by  an  accidental  (lesion)  ;  it  is  so — in  short — on  account  of 
the  dispersion  of  the  lucid  spirit  ;  the  causes  by  which  it 
is  produced  have  been  mentioned  by  us  (before).  But 
contraction  of  the  pupil,  if  natural,  is  favourable,  since  it 
gathers  and  concentrates  the  lucid  spirit.  If  it  results 
from  disease,  it  is  bad,  not  on  account  of  the  contraction 
itself  but  on  account  of  the.  causes  which  produce  it,  and 
particularly  if  it  be  caused  by  an  insufficient  quantity  of 
the  albuminoid  humour.  There  are  two  kinds  of  lesion 
which  result  from  this  :  one  is  that  the  lens  is  sometimes  not 
concealed  from  the  cuter  light  on  account  of  its  vicinity 
to  it ;  the  other  that  the  lens  is  dried  up  on  account  of  the 
paucity  of  the  albuminoid. 

Dislocation  of  the  pupil  may  be  likewise  natural  or  due 
to  an  accident,  as,  for  instance,  if  the  cornea  is  torn  in  a  place 
outside  the  pupil  (-lary  region)  and  the  uvea  prolapses  as 
a  result,  and  the  opening  is  cicatrised.  The  dislocation 
of  the  pupil  is  not  one  of  the  accidents  which  cause  obvious 
damage  to  the  eye. 

Interruption  of  continuity  in  the  uvea,  i.e.  the  tearing 
of  it,  if  it  be  so  slight  as  not  to  perforate,  does  not  do  severe 
harm  to  the  sight.  But  if  it  is  extensive,  perforating, 
the  albuminoid  humour  flows  out  from  it,  until  the  uvea 
meets  the  cornea.  From  this  spring  two  lesions  :  the 
first  by  which  the  cornea  approaches  the  lens  so  that  the 
lens  is  deprived  of  its  cover ;  the  other  by  which  the  lucid 
spirit  coming  from  the  brain  is  not  collected  in  the  pupil, 
since  it  leaves  the  hole  and  becomes  dissipated.  It  is  as 
you  see  in  the  following  diagram  ;  may  you  understand  it, 
please  God  !  (!). 

Concerning  the  albuminoid  humour  its  affections  occur 
either  in  its  quantity  or  in  its  quality.  They  occur  in  its 
quantity  if  it  be  abnormally  increased  or  diminished. 

(1)  This  phrase  and  the  diagram  are  lacking  in  MS.  L.;  the  diagram 
is  badly  destroyed  in  C. 
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15  If  it  is  increased,  it  intervenes  between  the  pupil  and  the 
light.  If  it  is  diminished,  it  does  not  separate  them  and 
the  lens  becomes  dried  up.  The  quality  (is  affected)  in 
two  ways,  either  in  its  consistency  or  in  its  colour.  Con¬ 
cerning  the  consistency,  if  it  becomes  thickened,  its  thickness 
20  may  be  moderate  or  excessive.  If  it  is  moderate,  it  prevents 
the  eye  from  seeing  far,  but  the  vision  is  improved  for 
near  objects.  And  if  its  thickness  is  excessive  and  extends 
throughout  the  whole  of  it,  it  prevents  vision,  and  this 
disease  is  called  cataract  (1).  If  it  is  in  a  part  of  it,  it  may 
25  be  in  connected  or  in  separate  parts.  If  in  connected 
parts  it  may  be  in  the  centre  or  in  the  periphery.  If  it  is 
in  the  centre,  the  afflicted  subject  sees  a  hole  in  every 
object,  as  be  thinks  that  all  that  he  cannot  see  of  an  object 
is  deep(ened).  If  if  is  in  the  periphery,  it  prevents  the 
eye  from  seeing  many  objects  at  the  same  time,  so  that 
he  is  obliged  to  look  at  every  one  of  the  objects  individually 
on  account  of  the  small  size  of  the  optic  tube  [and  in  another 
6  copy  :  on  account  of  the  small  size  of  the  optic  cone]  (2). 

If  the  thickness  is  scattered  about  in  various  parts, 
the  sufferer  sees  in  front  of  him  particles  corresponding 
in.  shape  to  the  thickened  parts  ;  they  are  shaped  like 
bugs,  hairs  and  the  like,  as  you  see  in  the  diagram  (3). 
This  happens  mostly  to  children  at  the  time  of  getting 
up  from  sleep  and  to  feverish  patients. 

10  The  principal  changes  in  the  interior  of  the  albuminoid 
humour  are  in  its  colour.  Either  it  is  changed  altogether 
and  then  (the  sufferer)  sees  the  whole  body  the  colour 
which  it  (the  albuminoid)  is.  If  its  colour  is  blackish, 


p)  This  passage  gave  rise  to  a  polemic  among  later  Arabian  oculists, 
notably  'All  ibn  'Isa  Jt,  against  Hunain,  who  here  follows  Galen: 

si  os  ixavm;  aTuoTsXsaQstri  Ttayu,  xaOdwsp  sv  too;  uTroyugaoi 
ytyvsTai,  SiaxcoXu  g st  to  (3Xs7rstv.  (ed.  Kiihn,  vol.  VII,  p.  95).  The 
general  ancient  idea  was  that  cataract  was  a  thickened  excretion  between 
the  iris  and  the  lens.  The  real  nature  of  cataract  was  stated  about 
1700  only  in  France.  See  note  on  page  XU. 

(2)  This  parenthesis  in  both  MSS.  itfollowsthe  terminology  of  Maq.  IFL 

(3)  This  diagram  is  lacking  in  both  MSS. 
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the  person  sees  all  objects  in  fog  or  smoke.  And  (even) 
if  their  colour  is  another  one,  he  sees  all  bodies  this  colour.  15 
On,  if  (only)  some  of  its  (the  albuminoid’s)  parts  are  changed, 
the  sufferer  sees  in  front  of  him  bodies  resembling  in  colour 
and  shape  the  coloured  parts  of  the  humour  ;  they  are 
like  (the  symptoms)  occurring  in  those  who  suffer  from 
the  first  stages  of  cataract  or  from  vapours  rising  from  the  20 
stomach  to  the  head,  although  the  visual  faculty  is  un¬ 
impaired,  and  to  sufferers  from  haemorrhage  from  the  nose. 

Concerning  the  visual  spirit  it  is  also  subject  to  lesions 
to  its  quantity,  when  this  becomes  too  small,  or  to  its 
consistency,  when  this  becomes  too  thick.  For  when  25 
this  spirit  is  abundant,  the  vision  extends  far,  and  when 
it  is  scarce,  the  vision  does  not  extend  far,  but  sees  only 
what  is  near.  When  it  is  fine,  the  vision  notes  the  objects 
correctly  and  records  them  as  they  are  in  reality  ;  and 
when  it  is  thick,  it  neither  notes  nor  records  them  cor-  30 
rectly.  The  (possible)  combinations  follow  the  following 
plan  : — 


Concerning  the  district  of  the  cornea  opposite  the  pupil  \\t  u * 
all  its  affections  are  harmful  to  the  vision.  Its  affections 
spring  partly  from  itself  and  partly  from  another  (organ). 
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Its  own  affections  are  of  the  accidental  type,  i.e.  the  three 
kinds  of  diseases,  the  simple,  the  compound,  and  those 
5  arising  from  the  interruption  of  continuity.  The  simple 
diseases  are  those  like  moisture  and  dryness  ;  the  moisture 
causes  damage  to  the  vision  firstly  by  its  quantity,  if  it 
is  excessive.  (In  this  case)  the  sufferer  sometimes  sees 
the  objects  as  if  they  were  in  fog  or  smoke.  Then  (it  dama- 
10  ges)  by  its  colour  ;  when  the  colour  of  the  cornea  changes  (1), 
the  sufferer  sometimes  sees  all  objects  the  colour  of  the 
cornea.  Thus,  when  it  is  red,  he  sees  all  objects  red,  as 
^  Y  ou*  happens  to  those  who  suffer  from  a  blood  spot  (in  the  eye). 
And  when  it  is  yellow,  he  sees  all  objects  yellow,  as  happens 
to  jaundiced  patients. 

By  the  dryness  (of  the  cornea)  shrinkage  takes  place 
5  by  which  the  vision  is  weakened,  and  this  happens  fre¬ 
quently  to  old  men  at  the  end  of  their  life.  And  the  shrink¬ 
ing  of  the  cornea  is  equally  due  to  the  diminishing  of  the 
albuminoid  humour.  The  only  difference  between  the 
two  causes  is  that  the  diminishing  of  the  albuminoid  is 
10  associated  with  smallness  of  the  pupil,  whilst  the  dryness 
of  the  cornea  is  not. 

The  organic  (2)  disease  of  the  cornea  resembles  hardness 
and  density,  and  the  vision  is  thereby  weakened  and  some¬ 
times  destroyed.  And  in  general  all  those  afore-mentioned 
13  diseases,  as  well  as  those  which  we  shall  describe  hereafter, 
cause  damage  to  the  vision  (3)  in  proportion  to  their  in¬ 
tensity.  If  they  are  slight,  the  dam  „  e  done  is  trifling, 
and  if  severe,  the  damage  is  considerable;  and  if  it  is  very 
great,  it  destroys  it  (the  vision). 

20  Interruption  of  continuity  in  the  cornea,  i.e.  the  severance 
of  its  connection,  may  either  be  followed  by  perforation 

£ 

(1)  Here  in  both  MSS.  copyist’s  blunder  :  yi  I  jjl  \  I A  i.e.  “when 

something  dusty  colours  the  cornea”  Better  d J  I A  .  So  in  Galen 

(ed.  Kuhn,  vol,  VII,  p.  99)  and  in  the  207  Mas. 

(2)  In  both  MSS.  is  here  a  copyist’s  blunder.  In  the  quest.  31  of 
the  207  Mas.  “organic”  disease  (Jl  instead  of  Jj\  ). 

(3)  Here  begins  the  great  gap  in  the  MS.  C  {Taimur  Pasha). 
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or  not.  When  perforation  does  not  occur,  it  is  damaged 
under  two  conditions  :  (i)  if  in  that  place  superfluities 
collect  and  (ii)  if  the  lens  (is  pushed  forward  so  that  it) 
approaches  the  external  light.  And  if  perforation  occurs, 
it  is  still  further  damaged,  since  the  albuminoid  humour 
escapes. 

Concerning  the  lesions  of  the  cornea  by  something  else, 
they  may  occur  through  the  conjunctival  membrane  or 
through  the  lids.  The  conjunctiva  causes  them  when 
there  rises  from  it  a  pterygium  which  covers  the  part  of 
the  cornea  opposite  the  pupil,  or  when  it  is  affected  with 
an  onermous  swelling  which  may  cover  that  spot,  as  happens 
in  the  diseases  the  Greek  name  of  which  is  •qrr\\>.omcl  ( chemosis ) 
[and  in  another  copy  simusis\  ;  the  translation  of  it  is  : 
severe  ophthalmia.  The  lids  cause  lesions  when  there 
rises  in  them  likewise  an  enormous  swelling  covering  the 
afore-mentioned  spot.  Concerning  the  other  affections 
of  the  conjunctiva,  the  lids  and  the  remaining  parts  of  the 
eye,  their  damage  to  the  vision  is  accidental  (indirect) 
and  not  direct. 

The  lesions  happening  to  the  voluntary  motion  of  the  eye  f1) 
are  of  three  kinds  :  in  the  first  the  motion  ceases  ;  this  is 
called  paralysis,  laming  ;  in  the  second  it  is  diminished, 
and  this  is  called  numbness  and  trembling  ;  in  the  third 
the  voluntary  motion  is  a  disturbed  one,  i.e.  other  than  it  is 
the  intention  of  the  moving  agent  to  produce,  and  this 
is  called  spasm.  Every  one  of  these  affections  springs 
either  from  a  lesion  of  the  sender  of  the  power,  i.e.  the 
brain,  or  from  a  lesion  of  its  transmitter,  i.e.  the  motor 
nerve  of  the  eye,  or  from  a  lesion  of  the  receiver  of  the  power, 
i.e.  the  muscle.  I  shall  explain  to  you  the  kinds  of  muscular 
paralysis  and  spasm  of  the  eye  according  to  their  different 
movements  at  the  end  of  the  sixth  treatise  of  this  my  book. 

End  of  the  Fifth  Treatise  on  the  Diseases  affeeting  the  Eye , 
by  Hunain  ibn  Is-haq. 
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(x)  This  last  section  follows  Galen,  De  Placitis  Hippocratis  et  Platonis 
l.  II.  c.  3-4  (ed.  Kuhn,  vol.  VIII,  p.  218-220). 
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1  Y  VI. — The  Sixth  Treatise  on  the  Symptoms  of  the  Diseases 

which  occur  in  the  Eye  (x). 

Some  of  the  symptoms  of  the  diseases  which  occur  in  the 
eyes  are  perceptible  to  the  senses,  and  knowledge  of  them 
5  is  easy  ;  others  are  not  perceptible  to  the  senses,  and  know¬ 
ledge  of  them  is  difficult  and  (obtained)  by  reflection  and 
conjecture. 

I  begin  by  mentioning  the  diseases  the  symptoms  of 
which,  as  they  appear,  are  perceptible  to  the  senses.  I  omit 
10  those  which  have  the  same  nature  and  symptoms  in  the  eye 
as  they  have  (when  they  occur)  in  the  other  organs  ;  and 
I  mention  (only)  whose  nature  and  indications  are  other  in 
the  eye  than  what  they  are  in  the  other  organs,  enumera¬ 
ting  first  of  all  the  diseases  the  seat  of  wdiich  is  perceptible 
15  to  the  senses,  (in  order  to  state)  in  how  many  places  they 
may  be  found. 

Know  that  those  diseases  occur  either  in  the  conjunctival 
tunic,  the  lids,  the  corner  of  the  eye,  the  cornea,  the  uvea, 
or  in  the  space  between  the  uvea  and  the  lens. 

20  The  Diseases  of  the  Conjunctiva. 

Are :  blood-spot,  ptery  gium,  ophthalmia,  inflation, 
induration,  itching  and  pannus. 

Blood- spot  is  produced  by  blood  which  has  been  poured 
into  the  conjunctiva  from  torn  blood-vessels  in  it ;  usually 
25  it  is  due  to  an  accident  taking  the  form  of  a  blow.  Its 
(Greek)  name  is  uTrocroocvyoc  (hyposphagma) . 

lYAcr*  Pterygium  is  a  fibrous  overgrowth  of  the  conjunctiva. 
It  originates  in  the  greater  (inner)  corner,  and  then  it 
spreads  until  it  reaches  the  black  in  the  middle  of  the  eye, 
30  so  that,  if  it  increases,  it  covers  the  pupil  and  prevents 
vision.  Its  name  is  TUTeouytov,  (pterygion).  Sometimes 


(!)  This  treatise  probably  follows  Galen’s  lost  book  Twv  ev  6cp0aA[XOt? 
TcaOwv  Biayvojctg  (The  Diagnosis  of  Eye  Diseases.). 
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"two.,  three  or  four  (instances)  of  it  occur  in  the  eye  as  can 
be  seen  in  the  diagram!1). 

Ophthalmia  is  of  three  kinds.  The  Greek  name  of  the 
first  is  rap x<W  (tar axis)  i.e.  irritation;  it  occurs  in  the 
eye  as  the  result  of  some  disturbing  external  factor,  such 
as  smoke,  sun,  oil,  dust  and  the  like. 

The  second  kind  is  more  violent  and  severe  than  the  first 
one  and  its  Greek  name  is  6p0/Ayix  (ophthalmia).  It  is 
of  two  species  ;  one  of  external  and  one  of  internal  origin. 
Concerning  the  external  causes,  one  (type)  of  them  is  the 
same  as  that  which  produces  the  first  kind,  except  that  the 
attack  on  the  eye  is  more  violent  and  the  damage  greater. 
Concerning  the  internal  cause,  it  lies  in  a  superfluity  which 
flows  down  into  the  conjunctival  tunic  and  causes  it  to 
swell,  in  the  same  way  that  it  causes  swelling  in  the  other 
organs.  The  cause  of  this  is  the  weakness  of  the  receiving 
organ,  i.e.,  the  eye,  and  the  excess  of  superfluities  in  the 
sender,  i.e.,  the  head. 

The  difference  between  the  first  and  the  second  kind — if 
(the  latter)  is  not  violent — is  that  the  first  kind  ceases 
as  soon  as  the  cause  subsides  ;  but  the  second  continues  even 
after  the  subsidence  of  the  cause  of  the  trouble.  Moisture 
is  common  to  both  (kinds)  alike.  When  this  second  kind 
becomes  severe  and  excessive,  the  difference  between  it 
and  the  first  kind  becomes  obvious,  as  it  is  followed  by  all 
the  consequences  which  appear  in  organs  in  which  the 
oedematous  swelling  occurs  :  pain,  and  hardness,  and  in¬ 
creased  lachrymation,  severe  redness  and  filling  of  the 
blood-vessels  of  the  eye. 

The  third  kind  of  ophthalmia  is  (still)  more  violent  and 
severe  than  the  second.  Its  Greek  name  is  W  generic; 
(khemosis),  and  in  it  all  the  symptoms  which  we  mentioned 
as  occurring  in  the  second  kind  are  more  pronounced,  and 
at  the  same  time  the  lids  swell  too  and  are  turned  outwards 


i1)  This  diagram  is  lacking  in  the  only  existing  MS.  (L.). 
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and  move  with  difficulty,  and  the  white  of  the  eye  is  more 
prominent  than  the  black. 

Swelling  (inflation,  oedema).  The  kinds  of  swelling  are 
four  :  one  comes  from  a  rheum,  and  its  Greek  name  is 
sycpucYiya  (emphysema).  Another  comes  from  a  mucous 
superfluity  which  is  not  thick,  and  its  name  is  oi'S'/iyoc 
(oidema).  And  another  one  coming  from  a  watery  super¬ 
fluity  is  called  in  Greek  iAcyAov  ( hydrelon )(1).  And 
another  one  comes  from  a  thick  superfluity  of  the  type  of 
black  bile,  and  its  name  is  c/Ayioov  ( skleron )  or  cr/j.ppwSsc 
( sJcirrhodes )  ol'A/jya  (oidema).  I  will  describe  the  distinc¬ 
tion  between  them  to  you  ; — 

The  first  kind  occurs  suddenly  and  usually  as  the  result 
of  a  predisposing  condition  in  the  corner  of  the  eye  brought 
about  by  the  bite  of  a  fly  or  a  bug  ;  and  it  occurs  mostly 
during  the  summer  and  in  old  men.  The  colour  of  this 
oedema  is  like  that  of  swelling  caused  by  mucus  (phlegm). 

The  second  kind  is  more  discoloured  and  the  heaviness 
(of  the  swollen  part)  is  greater,  the  cold  stronger.  When 
you  press  on  it  with  your  finger,  it  gives  way  and  the  trace 
of  your  finger  remains  in  it  deep  for  (as  much  as)  an  hour. 
Concerning  the  oedema  of  the  conjunctiva,  (i.e.  these  first 
two  kinds)  they  are  similar  and  connected,  and  they  are 
furthermore  alike  in  this,  that  both  of  them  may,  or  may 
not  be  accompanied  by  lachrymation. 

In  the  third  kind  the  finger  sinks  dowm  quickly,  but  its 
trace  does  not  remain  long,  as  the  spot  is  filled  up  quickly  ; 
it  is  not  accompanied  by  pain,  and  it  is  flesh-coloured. 

The  fourth  kind  occurs  both  in  the  lids  and  in  the  eye  and 
it  sometimes  spreads  until  it  reaches  the  eye-brows  and  the 


(x)  The  text  gives  clearly  jjLjijI.  It  must  correspond  to  Aetius 
Amidenus,  (Tetrabiblon  l.  VII,  chap.  XV)  who  follows  Demosthenes: 
e?Tt  Se  c ;op.cpbv  otS^ya  eboOev  Trepi  (BAecpapov  yiyvojxsvov.  ytyverat 
8e  d)?  STtiTiav  oTcb  peupta ioc,  uoapoug.  So  it  must  be  a  spongy  or 
fungous  oedema. 
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cheeks.  It  is  hard  without  pain  and  pale  in  colour.  It  U*  ^ 
occurs  chiefly  in  small-poxf1)  and  chronic  ophthalmia, 
specially  in  women. 

Induration  (sclerosis)  is  a  hardness  occurring  throughout 
the  wdiole  eye  including  the  lids.  The  moving  of  the  eye  5 
rendered  difficult  by  it,  and  it  is  associated  with  pain  and 
redness.  The  opening  of  the  eye  in  the  moment  of  awaking 
is  made  difficult  by  it,  and  the  dryness  caused  by  it  is  severe. 

It  is  not  possible  to  turn  the  lids  outwards  on  account  of 
their  hardness.  Usually  a  small  quantity  of  a  thick  dis-  10 
charge  gathers  in  the  eye.  The  Greek  name  of  this  disease 

is  Gvlki) poo 6 a a y. i x  (shier ophthalmia) . 

Itching  is  called  in  Greek  -xvryyop  ( knesmos ).  It  is  char¬ 
acterised  by  the  following  symptoms  :  saltish,  nitrous  tears, 
itching,  redness  in  the  lids  and  the  eye,  and  ulcers.  15 

In  Pannus  the  veins,  being  filled  with  thick  blood,  swell 
and  become  red  and  thick  ;  usually  there  is  lachrymation, 
redness,  itching  and  inflammation.  Its  Greek  name  is 
/UpcrocpOaAyioc  (kirsophthalmia)  (2).  The  sufferer  need  not 


(!)  Hunain  translates  by  gadari  (small-pox)  the  avOpaxumstS 
(carbuncles)  of  the  Greek  text.  Small-pox  was  unknown  to  the  Greeks. 
Possibly  a  copyist’s  blunder.  See  note  (1)  on  page  102. 

(2)  This  word  is  clearly  written  in  the  Arabic  MS.  kirsophthalmia > 
x'paotpOaXtxG.  It  corresponds  well  to  the  description  of 
pannus  (vascnlarisation  and  haziness  of  the  cornea),  as  xi OGoq  ( kir'sos ) 
is  in  Greek  an  enlargement  of  veins,  a  varicocele.  But  also  Demosthenes 
(oculist)  occasionally  mentions  the  resemblance  between  the  swollen 
ocular  veins  and  the  varicocele  ;  he  does  not  mention  pannus  which 
hitherto  was  thought  to  have  been  unknown  to  Greek  medicine,  nor 
the  -word  xipcrocpOaXp/xa.  On  the  other  hand  the  word  c'^pocpOxXtxia 

would  have  been  rendered  in  Arabic  LU^jyvjT  and,  moreover,  the 

description  of  the  above-mentioned  diseases  does  not  correspond  to  this 
disease  as  described  by  Paulus,  and  others.  See  M.  Meyerhof,  Neues 
zur,  Geschichte  des  Begriffes  Pannus.  In  Archiv  f.  Geschichte  d. 
Medizin  vol.  XIX,  1927,  p.  240-252. 
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waste  time  in  attempts  to  cure  it,  since  an  operation  i& 
unavoidable.  This  picking-up  operation  is  difficult,  and 
the  physician  who  intends  to  perform  it  must  proceed 
gently  with  fine  hooks,  and  the  point  of  the  scissors  must  be 
sharp,  and  he  must  act  gently  with  them  f1). 

The  pannus  is  composed  of  three  layers.  When  its  decay 
increases,  it  becomes  chronic.  The  form  consisting  of  three 
layers  is  the  most  severe  and  its  cure  is  the  slowest.  That- 
pannus  which  is  on  two  layers  can  be  cured  more  quickly 
than  that  which  is  on  three.  And  the  pannus  which  is 
only  (on)  one  layer  is  cured  by  medicine,  and  it  is  not 
desirable  that  it  should  be  touched  with  the  iron  (instru¬ 
ment)  ;  its  name  is  rheum  of  the  pannus  (2). 


The  Diseases  of  the  Lid. 

Some  of  the  diseases  of  the  lid  are  such  as  also  occur  in 
the  other  organs,  as  e.g.  warts  and  cysts  and  the  like  which 
we  have  not  to  discuss  in  this  our  book,  as  we  intend  to 
explain  the  eye  diseases  in  particular  only.  Of  the  diseases 
which  are  peculiar  to  the  lids  there  are  some  that  attack 
the  external  surface  of  the  lids,  some  that  attack  their 
internal  surface,  some  which  attack  both  and  some  which 
attack  their  edges  which  are  called  Taperoc;  ( tarsos ), 


P)  This  operation  (picking-up  and  excision  of  varicous  vessels),  not 
in  the  eye,  is  mentioned  by  Paulus  Aegineta  ( l  VI  c.  5)  under  the  name 
of  ayysioAoyia.  In  the  eye  it  is  performed  still  to-day  under  the  name 
of  peritomy. 

(2)  This  disease  is  described  also  by  Yahya  b.  MasawaihA) ^ 

It  belongs  to  the  lost  parts  of  Greek  ophthalmology;  it  is  the  super¬ 
ficial  pannus. 
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On  the  external  surface  of  the  lids  occurs  the  thickening  f1) 
which  is  called  u&aTi <;  (hydatis).  It  is  a  viscous,  fatty  body 
interwoven  with  the  tendons  (fascia)  and  coats ;  it  rises 
in  the  external  part  of  the  upper  lid. 

On  their  inner  surface  occur  scabs  (trachoma),  hail¬ 
stones,  lithiasis,  and  adhesion. 

Scab  (trachoma)  (2)  is  of  four  kinds  :  the  first  is  called 
6x<7utyk  ( dasytes )  ;  it  is  the  thin  (kind)  ;  the  second 
Tpa^uTT^  {trachytes)  i.e.  the  rough ;  the  third  gukoxjk; 
(sykosis)  i.e.  the  fig-like,  and  the  fourth  tuAukj'c  ( tylosis ) 
i.e.  the  rough  and  hard. 

The  first  kind  is  distinguished  from  the  second  by  being 
less  acute,  as  the  first  kind  occurs  in  the  supreficial  layer 
of  the  inside  of  the  lids  ;  it  is  associated  with  redness. 

The  second  kind  is  rougher  and  is  accompanied  by  pain 
and  heaviness  ;  both  kinds  provoke  moisture  in  the  eye. 

The  third  kind  is  more  violent  and  severe  than  the  second, 
and  the  roughness  more  (pronounced),  so  that  the  inside 
of  the  lids  appears  like  the  split  up  halves  of  a  fig  and  there¬ 
fore  it  is  called  cru amok;  (sycosis). 

The  fourth  kind  is  severer  than  the  third  and  in  it  the 
roughness  is  very  acute  ;  it  lasts  long,  and  the  roughness  is 
accompanied  by  extreme  hardness. 
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Hail-stone  (chalazion)  is  a  thick  moisture  which  condenses 
in  the  interior  of  the  lid  and  resembles  a  hail-stone. 


(9  It  is  here  called  ghilaz  hip  (thickening),  but  in  Hunain’s  207 
questions  and  in  Yahya  b.  Masawaih’s  Daghal  and  by  all  the  later  Arabic 
occulists  shirndq  jlSpi.  This  is  a  more  hypothetical  watery  tumor 

of  the  upper  lid,  sometimes  merely  a  prolapse  of  the  fatty  tissue  of  the 
orbit.  I  published  two  studies  on  it  (M.  Meyerhof,  Ueber  die  Lidkran - 
kheit  Hydatis  der  Griechen,  Schirnaq  der  Araber.  Arch.  f.  Geschichte  d. 
Medizin  Bd.  VIII,  1914,  p.  45-52,  and  Au  sujet  de  Vhydatide  des 
anciens,  Annales  d’Oculistique,  1928,  mai). 

(2)  The  Arabic  garab  vj j s-  (scab)  is  here  the  translation  of  the  Greek 

^topocp6a)v|X'a  ( psor ophthalmia )  which  does  not  signifiy  trachoma  but 
a  chronic  itching  blepharitis  (inflammation  of  the  edges  of  the  lids). 
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Lithiasis.  Lithiasis  is  a  superfluity  which  petrifies  in 
the  lid. 

Adhesion  (symblepharon).  Symblepharon  is  the  adhesion 
of  the  lid  to  the  eye,  either  to  the  white  or  to  the  black 
(part),  or  of  both  lids  to  one  another.  The  (latter) 
type  is  called  <7u|/.<pu<rt$  (symphysis)  and  the  adhesion 
of  the  did  to  the  eye-ball  is  called  tto 6 caucus  ( prosphysis ). 
Adhesion  results  either  from  an  ulcer  in  the  eye  or  from  the 
consequences  of  treatment  of  a  pterygium  and  the  like(1). 

The  whole  of  the  lid  is  subject  to  shrinking,  corrosion 
and  ulcers. 

Shrinking  is  of  three  kinds.  The  first  is  called  in  Greek 
XxywcpOxAyoc;  ( lagophthalmos );  it  is  a  condition  in  which  the 
upper  lid  is  lifted  up  until  it  does  not  cover  the  white  of 
the  eye  ;  this  occurs  either  congenitally  or  as  a  result  of 
unskilful  sewing  up  of  the  lids. 

The  second  kind  is  the  rolling  outwards  of  the  lids  called 
in  Greek  s/.Tp6-iov  (ectropion).  This  is  caused  either  by 
the  scar  of  an  ulcer  or  by  an  excess  of  flesh  growing  in  an 
ulcer  which  occurs  in  the  lids  (2). 

Concerning  corrosion  and  ulcers  they  occur  in  the  other 
organs  as  well  as  in  the  lids  and  for  this  reason  we  omit 
their  description. 

The  affections  which  occur  in  the  edges  of  the  lids,  called 
Tap  go <;  ( tar sos )  in  Greek,  consist  of  superfluous  and  in¬ 
growing  hair,  falling  out  of  the  lashes,  lice  and  stye. 


P)  The  later  physicians  Ibn  Sina,  'All  b.  'Isa  Jo  and  others 

mention  as  a  cause  of  symblepharon  bad  treatment  of  pannus. 

(2)  The  third  kind  is  not  mentioned  in  the  MS.  It  is  described  in 
mas.  Ill,  16  as  a  moderate,  partial  shortening  of  the  lids  called  tXXtoGi? 

by  Hippocrates.  'All  b.  'Isa  ^*xc.  Jc  and  Ibn  Sina  L-  {j\  speak 

likewise  of  a  moderate  lagophthalmia  as  being  the  third  type  of  this  affec¬ 
tion.  The  latin  versions  ( Latin  G  cap.  XIV ;  Latin  D  IV,  cap.  IX)  say  : 
“Aliud  (nocumentum)  est  palpebrae  brevitas.” 
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_ Superfluous  lashes,  called  in  Greek  'voiyia.Gic  ( trichiasis ), 
are  ingrowing  hairs  springing  from  the  inner  (part  of  the  lid) 
next  to  the  eye,  and  they  prick  the  eye  and  cause  a  flow 
of  matter  in  it  (1). 

Falling  out  of  the  lashes  is  of  two  kinds  :  one  of  these  is 
the  falling  out  of  the  lashes  only,  either  by  reason  of  an 
acrid  moisture  or  as  a  result  of  fox-disease  ( alopecy )  ;  its 
Greek  name  is  (madarosis).  The  other  is  falling 

out  accompanied  by  thickening,  hardness  and  ulceration 
of  the  lids  ;  its  name  is  ktiIgxtic  (ptilosis). 

Lice  ( pediculi )  :  this  is  the  genesis  of  many  little  lice  in 
the  lids  [another  copy  :  in  the  lashes].  This  occurs  mostly 
in  people  who  eat  too  much  and  who  do  not  move  and 
bathe  enough  ;  its  Greek  name  is  (pOeipcadt?  (phtheiriasis) . 

Stye  ( hordeolum )  is  an  oblong  swelling  which  occurs 
mostly  in  the  edge  of  the  lid  ;  its  form  is  like  that  of  a  barley- 
grain  ;  and  for  this  reason  it  is  named  x.p iG /]  (Jcrithe)(2). 


The  Diseases  of  the  Corner  of  the  Eye. 

The  diseases  wdiich  occur  in  the  corner  are  abscess,  tumor 
and  epiphora,  i.e.  watery  discharge. 

Lachrymal  abscess  is  a  boil  arising  in  the  space  between 
the  corner  of  the  eye  and  the  nose.  If  it  remains  without 
bursting,  it  is  called  in  Greek  ( anchilops ),  and  if 


(x)  In  Hunain’s  Mas,  III,  18,  19  is  an  exact  distinction  between  super¬ 
fluous  and  ingrowing  lashes,  as  well  as  in  the  Greek  and  in  the  later 
Arabic  treatises  on  eye-diseases. 

(2)  The  Arabic  MS.  writes  clearly  (krithesis) ;  but 

this  name  for  stye  is  not  met  with  in  the  Greek  medical  works.  There 
we  find  only  x piQVj  ( Jcrithe )  i.e.,  barley-grain.  So  written  also  in 
Hunain’s  Mas.  Ill,  21. 
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it  bursts,  its  name  is  xtyGorJ;  (aigilops}.  Mostly  it  bursts 
in  the  direction  of  the  corner,  and  if  it  is  neglected,  it  be¬ 
comes  a  fistula  and  the  bone  is  altered.  Sometimes  matter 
in  it  flows  in  the  direction  of  the  nose  through  the  hole 
(duct)  which  is  between  it  and  the  eye.  And  sometimes 
the  matter  is  carried  under  the  skin  of  the  lid  or  both  lids, 
so  that  their  cartilages  are  destroyed ;  when  you  press  on 
the  lid,  the  pus  comes  out. 

Lachrymal  tumor  and  epiphora  are  two  diseases  peculiar 
to  the  inner  corner ;  they  arise  from  an  abnormal  growth 
of  flesh  at  the  upper  end  of  the  duct  joining  the  eye  and  the 
nose.  The  tumor  is  called  in  Greek  sy/.ocvO-c  (enkanthis) ; 
it  occurs  when  the  flesh  increases  abnormally. 

Epiphora  is  called  puac  ( rhyas )  ;  it  occurs  when  the 
flesh  diminishes  so  that  it  does  not  prevent  the  moisture 
from  flowing  out  of  the  eye  and  cannot  send  it  back  to  the 
duct  leading  down  to  the  nose.  Its  atrophy  is  due  either 
to  unduly  thorough  excision  of  a  lachrymal  tumor  by  the 
surgeon  or  to  the  application  of  too  drastic  remedies  in 
the  treatment  of  pterygium  or  trachoma. 


The  Diseases  oe  the  Cornea. 


Some  of  the  diseases  which  occur  in  the  cornea  Rave  no 
name,  and  their  symptoms  and  treatment  are  not  different 
from  those  occurring  in  the  rest  of  the  body.  Others  have 
their  special  name,  symptoms  and  treatment.  1  omit 
the  explanation  of  diseases  which  do  not  differ  (from  those 
of  the  body),  and  I  explain  to  you  (only)  those  whose 
development  is  different  in  the  eye.  An  example  of  this 
is  cancer  which  occurs  in  all  the  organs  of  the  body  ;  but  if 
it  occurs  in  the  eye  it  is  followed  by  symptoms  which  do 
not  occur  in  cancer  of  the  other  organs.  Thus  in  the  eye 
it  causes  severe  pain,  distension  of  the  veins  to  such  a  degree 
that  it  resembles  the  disease  called  in  Greek  x-ipsos* 
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(Jcirsos}^) ,  redness  in  the  tunics  of  the  eye  and  heavy  sting¬ 
ing  pain  radiating  as  far  as  the  temples,  especially  when  the 
sufferer  is  walking  or  (even)  moving  slightly.  He  is  afflicted 
with  headache,  and  a  sharp,  thin  matter  flows  into  his 
eyes,  and  he  suffers  from  loss  of  appetite  ;  burning  collyrium 
does  not  agree  with  it  and  water  causes  him  severe  pain 
and  does  not  do  it  any  good. 

We  shall  now  explain  those  diseases  occurring  in  the 
cornea  which  are  followed  by  particular  symptoms  and 
which  bear  a  special  name.  The  diseases  occurring  in  it 
are  :  ulcers  and  scars,  hypopyon,  pimples  and  the  diseases 
caused  by  interruption  of  continuity. 

Ulcers  :  The  ulcers  occurring  in  it  are  of  seven  kinds  of 

which  four  are  at  its  surface  and  three  in  its  deep  layers. 

Those  which  occur  at  the  surface  were  called  roughness 

by  Xenophon (2)  and  ulcers  by  Galen  ;  the  difference  between 

them  lies  not  in  the  significance  but  in  the  name,  as  the 

roughness  is  a  kind  of  interruption  of  continuity ;  and 

(in  my  opinion)  he  who  calls  them  ulcers  in  the  eye  most 

certainlv  does  not  err. 

*/ 

The  first  kind  occurring  at  the  surface  of  the  cornea  is 
called  ayA’k  (akhlys)  ;  it  is  an  ulcer  on  the  outside  of 
the  cornea  and  resembles  a  cloud  of  smoke  occupying  a 
great  part  of  the  black  of  the  eye. 

The  second  kind  is  called  veoeX.ov  (■ nephelion )  ;  it  is  an 
ulcer  deeper  than  the  Xfkoq  ( akhlys )  and  whiter  and  smaller 
than  it. 


P)  This  word,  clearly  written  in  the  Arabic  text,  means  varicocele. 
It  occurs  also  in  the  ophthalmic  canon  of  .Demosthenes  as  handed  down 
in  the  tradition  of  A'e.tius  (VII,  c.  33,  ed.  Venet.  1534)  who  speaks  of 
ayyeca  xtpcwrr)  he.,  varicose  vessels,  and  of  xtpcroi  tv  (^Xecpapoo; 
(p.  129).  Hirschberg  modified  the  text  in  his  edition  into  (jxtppd>OT[ 
i.e.  hardened  ( Die  Augenheillmnde  des  Aetius  aus  Amida.  Leipzig 
1899,  p.  72,  note  173)  which  is  consequently  not  justifiable. 

(2)  In  Alas.  Ill,  40  is  a  curious  error  in  one  of  the  versions  :  “Their 
(the  ulcers  ’)  name  is  one,  viz.  Xenophon,  he.  roughness  ;  and  Galen  called 
them  ulcers”  (!)  Xenophon  of  Cos  (IVth  cent,  b.c.)  was  a  physician, 
belonging  to  the  Dogmatic  School. 
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The  third  kind  is  called  in  Greek  otpye^ov  ( argemon )  ; 
it  is  an  ulcer  at  the  circumference  (limbus)  of  the  black 
(of  the  eye)  and  it  also  occupies  a  small  part  of  the  white. 
There  are  two  colours  in  it  :  that  which  is  outside  the  limbus 
is  red  ;  and  what  is  inside  the  limbus  is  white  ;  this  is  because 
the  ulcer  which  is  inside  the  limbus  is  in  the  cornea,  whilst 
what  is  outside  is  in  the  conjunctiva.  The  ulcers  of  the 
conjunctiva  are  all  red,  and  the  ulcers  of  the  cornea  are  all 
approaching  to  white. 

The  fourth  kind  is  called  s-'V-x’jvx  (epikauma)  ;  it  is  an 
ulcer  on  the  outside  of  the  cornea  resembling  a  ramification. 

The  deep  ulcers  of  the  cornea  are  of  three  kinds.  The 
first  is  called  goOp'ov  ( bolhrion )  ;  it  is  a  deep,  clean  and 
narrow  ulcer. 

The  second  kind  is  called  jcotX<i>u.<x  ( koiloma )  ;  it  is  a  more 
extended  ulcer  and  less  deep  than  the  first. 

The  third  is  called  syxx’jyx  ( enlcauma )  :  it  is  an  unclean 

ulcer  with  much  crust.  Usuallv  as  soon  as  it  becomes 

*/ 

perforated,  the  moisture  of  the  eve  flows  out,  causing 
corrosion  of  the  tunics. 

Scars  :  There  are  thin  ones  on  the  outer  layers  of  the  cornea 
which  are  called  vsos'XiO'i  to5  (nephelion  tou 

apostematos) .  And  there  are  thick  and  deep  ones  which 
are  called  eXy-ou?  Asuvnyx  (helkows  leukoma)  (J). 

Hypopyon  ('’  hidden  matter  ;’)  :  The  hypopyon  lies  be¬ 
hind  the  cornea,  sometimes  as  the  result  of  an  ulcer,  whilst 
sometimes  it  is  caused  by  headache  or  by  ophthalmia  (2). 
It  is  of  two  kinds  :  one  of  them  occupying  a  small  space 
only  and  in  its  form  resembling  a  finger  nail  is  called  in 
Greek  ovuc  (onyx).  The  other  kind  occupying  a  large 
space  behind  the  cornea,  so  that  it  sometimes  covers  all 
the  black),  and  in  its  form  resembling  the  eclipsed  moon 


(x)  All  the  names  are  very  corrupt  in  the  Arabic  text. 

(2)  The  following  passage  is  in  disorder  in  the  original  MS.  I  restored 
it  in  accordance  with  Mas.  Ill,  42.  All  the  passage  about  hypopyon  is 
missing  in  the  two  Latin  translations. 
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(is  called  in  Greek)  uttotuov  (hypopyon)  ;  it  is  as  you  see 
it  (in  the  following  diagram)  ;  and  in  the  other  eye  is  the 
pimple  resembling  a  nail.  Understand  it  well  (1). 

The  pimple  is  called  o7vux.to.lv a.  (phlyldaina).  It  occurs 
when  moisture  gathers  between  the  layers  of  which  the 
cornea  is  composed  so  that  they  are  loosened  and  separated 
from  each  other.  For,  as  we  mentioned  in  the  book  on 
the  structure  of  the  eye,  the  cornea  can  be  dissected  into 
layers  the  Greek  name  of  which  is  zxraU'vs^  (M^ddnes)  (2) 
and  of  which  there  are  four.  The  species  of  pimples  are 
many,  differing  as  to  their  colour,  the  pain  they  cause  and 
their  consequences. 

Concerning  their  colour,  some  are  black  (dark)  and  some 
are  white.  Concerning  the  pain,  some  are  accompanied 
by  little  and  some  by  severe  pain.  As  to  the  consequences, 
some  of  them  have  no  harmful  results,  whilst  others  lead 
to  serious  lesions  which  may  easily  be  (followed  by)  blind¬ 
ness. 

They  are  different  in  two  respects  :  either  as  to  the  place 
in  which  the  moisture  gathers,  or  as  to  the  moisture.  Con¬ 
cerning  the  difference  in  the  situation  of  the  moisture,  it 
may  lie  behind  the  first,  second  or  third  layer.  The  differ¬ 
ence  in  the  moisture  concerns  (its)  quantity  or  (its)  quality. 
Its  quantity  may  be  large  or  small ;  its  quality  may  be 
different  in  colour,  consistency  or  character.  Its  colour 
is  either  white  or  black  ;  its  consistency  thick  or  thin  ; 
its  character  is  sometimes  hot  and  sharp,  sometimes  saline 
and  nitrous,  sometimes  mild. 

The  slightest,  least  serious  form  of  pimple  and  the  least 
painful  is  that  which  is  under  the  first  layer.  The  worst 
pimple,  the  most  noxious  and  painful  is  that  which  is  situa¬ 
ted  under  the  third  layer.  And  that  which  is  under  the 
second  layer  lies  midway  between  (these  two  extremes) 


(1)  Here  again  two  diagrams  are  missing  in  MS.L. 

(2)  First  so  called  by  the  Alexandrian  anatomist  Rufus.  There  are 
not  four  of  them  but  many.  ( Oeuvres  cle  Eufus  d’Ephese.  Ed. 
Daremberg  et  Ruelle.  Paris,  1879,  p.  171). 
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When  the  pimple  is  situated,  behind  the  third  layer, 
15  the  pimple  is  white,  because  it  holds  back  the  vision  (of 
the  examiner)  and  prevents  it  from  reaching  the  black 
colour  of  the  uvea  (iris).  When  it  is  situated  behind  the 
first  layer,  it  is  black,  because  it  does  not  interpose  between 
the  vision  and  the  blackness  of  the  uvea  (iris)  ;  and  it 
20  (the  pimple),  at  the  same  time  that  it  is  black,  is  also  trans¬ 
parent,  since  the  vision  sometimes  falls  on  the  moisture  (2) 
and  sees  it  on  account  of  the  thinness  of  the  layer  surround¬ 
ing  it.  And  when  it  is  between  those  two  (layers)  its 
colour  is  intermediate  between  the  two  (colours). 

25  When  the  pimple  is  (caused)  by  abundant  thin  and  acrid 
moisture,  the  pain  of  it  is  more  severe,  and  the  change 
which  it  effects  more  serious,  because  the  intensity  of  the 
pain  is  caused  by  its  (the  moisture’s)  abundance  and  its 
burning  sharpness  by  its  heat. 

30  The  least  serious  pimple  is  that  which  is  situated  on 
the  outside  of  the  cornea  far  from  the  place  of  the  pupil ; 
this  is  because  when  the  part  of  it  (the  cornea)  containing 
the  moisture  is  torn — -either  owing  to  the  spread  of  excessive 
moisture  in  it  or  owing  to  corrosion  caused  by  its  acridity — - 
35  the  torn  part  of  the  cornea  will  be  but  small.  But  if  it 
is  opposite  the  pupil,  after  it  has  been  healed  the  scar  will 
1  u*  prevent  vision.  The  worst  of  the  pimples  is  that  which 
is  behind  the  inner  layer  and  at  the  place  of  the  pupil. 
For,  when  the  covering  layers  of  the  cornea  are  torn,  the 
cornea  will  be  perforated  altogether  and  it  is  not  certain 
5  that  the  rest  of  it  will  not  be  destroyed  ;  through  this  occurs 
prolapse  of  the  uvea  and  escape  of  the  humours  of  the  eye. 
And  if  the  pimple  is  on  the  pupil,  after  it  has  been  healed 
the  cicatrice  will  prevent  vision  (2). 

The  Prolapse  of  the  cornea  called  grape,  i.e.  GTaoubojyx 
10  [staphyloma)  is  thick,  hard  and  stiff  ;  it  results  from  a  thick 


(x)  In  Mas.  Ill,  45  is  interpolated  Uljj  “which  is  behind  it,’*  i,e. 
the  aqueous  humour  behind  the  cornea. 

(2)  This  chapter  is  even  more  explicit  than  the  corresponding  chapter 
of  Aetius  (ed.  Hirschberg,  p.  60-63). 
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scar.  The  difference  between  it  and  the  pimple  is  that 
with  the  pimple  is  combined  redness  of  the  white  of  the  eye, 
lachrymation  and  throbbing,  and  when  you  press  on  the 
swelling  with  the  probe,  it  becomes  depressed. 

What  occurs  when  the  cornea  is  perforated  is  the  prolapse  15 
of  the  nvea  called  in  Greek  p  6  ttco >j. oc  ( proptoma ).  It  is 

of  four  kinds.  In  the  first  the  prolapsed  part  of  the  uvea 
is  small,  so  that  he  who  sees  it  supposes  that  it  is  a  pimple. 

I  will  tell  you  how  you  may  diagnose  it :  look  at  the  colour 
of  the  uvea  (iris)  whether  it  be  blue,  black  or  grey,  and  com-  20 
pare  its  colour  with  that  of  the  prolapse.  When  it  is  not 
of  the  same  colour,  it  is  a  pimple.  When  it  is  of  the  same 
colour,  and  this  is  mostly  the  case  when  the  uvea  (iris)  is 
black,  look  at  the  root  of  the  prolapsed  part  and  at  the  pupil¬ 
lary  hole.  When  you  see  at  the  root  of  the  prolapse  a  25 
trace  of  white  colour,  know  that  this  white  is  part  of  the 
cornea,  and  the  prolapsed  particle  (part)  of  the  uvea  (iris). 
Moreover,  when  you  see  the  pupil  contracted  or  distorted 
from  its  round  shape,  know  that  the  prolapse  springs  from 
the  uvea  ;  and  when  you  do  not  see  anything  of  the  kind,  30 
it  is  a  pimple  ( 1 ). 

In  the  second  kind  the  prolapse  becomes  larger  so  that 
it  resembles  a  grape.  It  is  called  TTaouMoyoc  {staphyloma) 
i.e.  yavtou<;  too  x,spocTO£t($oo<;  (2)  (manosis  tou  Tceratoeidous). 

The  third  kind  is  called  yvi'Xov  ( melon){ 3) ;  in  it  the  pro¬ 
lapse  grows  until  it  passes  beyond  the  lids  and  is  pricked  35 
by  the  lashes  ;  and  the  eye  aches  from  it. 


(x)  The  MS.  does  not  give  the  Greek  name  of  the  smallest  prolapse  of 
the  iris  which  is  yuioxsocclov  (myiokephalon),  i.e.  head  of  a  fly. 
Hunain  calls  it  musarag  y,  the  Persian -Arabic  name,  in  the  tenth 
treatise. 

(2)  The  MS.  writes  m&nu  tu  heratoeidus;  p. XV is  rare¬ 
faction,  making  porous  (of  the  cornea).  This  expression  is  lacking  in 
the  existing  Greek  treatises. 

(3)  i.e.  apple. 


68 


U*  The  fourth  kind  is  called  y\ko<;  (helos),  i.e.  the  so-called 

nail.  It  occurs  when  the  prolapse  is  chronic  or  when  the 
rupture  of  the  cornea  has  healed  ;  then  its  shape  becomes 
like  (that  of)  the  head  of  a  nail. 

5  Diseases  oe  the  Uvea  (Iris). 

The  diseases  occurring  in  the  uvea  (iris)  are  dilation  and 
contraction  of  its  hole  (the  pupil). 

Dilation  is  of  two  kinds,  one  of  them  called 
( mydriasis ),  the  other  one  called  in  Greek  yJj'cr^'.c 
10  ( auxesis )  (l).  The  difference  between  them  is  that  the 

first  kind  is  due  to  an  unknown  cause.  The  second  kind 

is  usually  the  result  of  a  violent  blow.  It  is  a  hot  disease 
caused  by  swelling  which  occurs  in  the  uvea.  The  first 
kind  is  chronic,  caused  by  chronic  lachrymation.  It 
15  mostly  attacks  women  and  children.  Most  of  the  sufferers 

do  not  see,  and  when  they  see,  their  vision  is  very  weak, 

and  they  see  all  the  things  smaller  than  they  are. 

Contraction.  Contraction  of  the  pupil  is  called  in  Greek 
oO'c n<;  ( phthisis ).  We  have  (already)  mentioned  the 

20  kinds  and  causes  of  contraction  and  dilation  of  the  pupil 
in  the  fifth  treatise  of  this  our  book. 


Cataract. 

It  occurs  in  the  space  between  the  uvea  and  the  lens,. 
viz.,  in  the  hole  of  the  uvea  (the  pupil)  and  is  called  inzoyoy.y. 
(hypokhyma),  i.e.  water.  We  informed  (you)  before  that 
it  is  a  thick  moisture  which  coagulates  in  the  hole  of  the 


p)  Both  words  for  the  same  thing  are  to  be  found  in  the  latest  Greek 
medical  authors.  It  seems  that  H.  took  these  designations  from  Galen’s 
lost  book  on  the  diagnosis  of  eye  diseases. 
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pupil  (*)  and  prevents  the  lens  from  meeting  the  external 
light.  When  this  disease  is  fully  developed,  its  diagnosis 
is  easy  (2),  (but  it  is  difficult  in  the  first  stages). 

In  the  first  stages  of  its  development  there  are  symptoms 
which  indicate  its  approach.  He  who  is  attacked  by  this 
disease  sees  in  front  of  his  eyes  something  resembling 
small  flying  bugs  ;  some  people  see  something  like  hairs,  \ 
and  other  things  resembling  rays.  When  the  affection 
becomes  inveterate  in  them,  vision  ceases,  the  colour  of 
the  pupil  is  changed,  and  the  light  does  not  penetrate 
into  it. 

The  colours  of  cataract  vary  greatly,  being  ten  in  number  : 
one  cataract  is  like  the  air,  another  the  colour  of  glass, 
another  is  white,  another  the  colour  of  the  sky  (3),  another 
is  green,  another  almost  blue,  another  black,  another 

dust-coloured  (grey),  another  variegated,  gypsumlike . 

[ . (4)  three  kinds:  in  one  of  them  a  little  dryness 

spreads  up,  and  we  see  that  his  pupil  is  altered  in  the  hole 
upwards  and  downwards.  And  in  another  one  excessive 
dryness  supervenes  and  its  moisture  completely  disappears, 
so  that  its  consistency  becomes  like  gypsum  ;  therefore 


(9  H.  gives  here  another  origin  of  cataract  than  that  in  Maq.  V,  where 
he  says  (probably  following  Galen,  De  Causis  Symptomatum  lib.  I.,  c.  2) 
that  cataract  is  the  coagulated  aqueous  humour.  The  latter  opinion  is 
contested  by  later  Arabian  oculists,  especially  'Ali  b.  'Isa  who  attacks 
H.  ( Tadhkira  II.,  c.  73)  and  pretends  that  he  misunderstood  Galen. 
But  in  Mas.  Ill,  H.  gives  both  opinions.  The  idea  that  cataract  was  a 
coagulated  pathological  moisture  between  lens  and  pupil  prevailed  until 
1705,  when  Brissseau,  a  French  surgeon,  first  proved  that  cataract  is 
the  opacified  lens. 

(2)  In  the  Latin  text  D  ,  we  find  here  (part.  IV.,  cap.  XII) :  “Que  passio, 
si  est  incipiens,  obscura  est,”  i.e.  “When  this  disease  is  in  its  incipient 
stages,  it  is  difficult  to  diagnose.”  In  Latin  C :  “sed  initio  sui  nimis  est 
-obscura  (!)”  So  the  old  Arabic  copyist  made  an  omission. 

(3)  In  H.  Mas.  I,  the  sky-colour  is  designated  by  the  Persian  expression 

(A  k"  \  dsumdrii. 

(4)  Here  is  perhaps  a  gap  in  the  original  MS.,  but  another  hand  has 
written  the  following  lines  (which  are  partly  destroyed)  on  the  margin. 
The  Latin  versions  have  no  such  interpolation. 
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it  is  called  gypsum-like.  And  in  another  one  moisture- 

and  dryness  are  mingled  in  equal  parts . . in  its 

temperament;  it  becomes  like  a  white  pearl...... and  is 

called  the  pearl-like  (cataract)  and  it  is . ;....]. 

20  Therefore  certain  physicians  call  some  (forms  of)  cataract 
blue ;  but  not  every  blueness  that  occurs  is  cataract, 
for  there  exists  two  kinds  of  blueness  :  one  is  a  kind  of 
cataract  of  particular  solidity.  The  other  is  a  dryness 
attacking  the  lens  (glaucoma). 

25  The  first  kind  is  curable  by  couching  (operation)  and 
its  condition  is  as  we  mentioned  before.  The  second 
I  tyy  kind  is  incurable,  and  not  all  kinds  of  cataract  can  be 
operated  on.  The  test  by  which  is  shown  whether  opera¬ 
tion  may  be  successful  or  not  lies  in  your  shutting  one 
eye,  and  if  you  see  that  the  (pupil  of  the)  other  is  dilated, 
5  you  know  that  it  will  see  after  the  operation  ;  and  if  it 
is  not  dilated  after  the  shutting  of  the  other  (eye),  it 
will  not  see  after  the  operation.  The  cause  of  this  is  that 
the  missing  dilation  of  the  pupil  indicates  that  the  duct 
of  the  (optic)  nerve  through  which  the  light  comes  forth 
10  is  obstructed. 

The  afore-mentioned  (symptom)  occurs  not  only  in  the 
first  stages  of  cataract  but  occasionally  also  as  a  result  of 
an  affection  of  the  stomach  or  of  the  brain.  I  will  inform 
you  how  it  may  be  distinguished  :  observe  first  whether 
15  the  phantasms  are  seen  in  one  eye  or  in  both  eyes.  If 
they  are  seen  in  both  eyes,  (enquire)  whether  the  phantasms 
were  first  seen  in  both  at  the  same  time  and  in  the  same 
quantity  or  not ;  for  when  the  phantasms  are  in  one  eye 
only  or  in  both  eyes  but  in  different  degree,  this  is  an  argu- 
20  ment  in  favour  of  cataract.  But  when  it  is  in  both  eyes 
without  any  difference,  it  is  an  indication  of  an  affection 
of  the  stomach.  Ask,  moreover,  concerning  the  time : 
when  a  long  time  has  elapsed,  about  three  or  four  months, 
since  the  appearance  of  the  phantasms  and  the  pupil  is 
25  neither  closed  nor  has  it  changed  its  appearance  of  clear¬ 
ness  and  purity,  it  comes  from  an  affection  of  the  stomach. 
And  if  but  a  short  space  of  time  has  elapsed,  ask  whether 
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the  phantasms  have  existed  steadily  since  the  beginning, 
or  whether  they  diminish  or  cease  sometimes,  or  whether 
they  increase  from  time  to  time  ;  if  they  exist  steadily,  30 
cataract  is  indicated  ;  if  they  disappear  and  then  return, 
they  are  caused  by  stomach  trouble,  particularly  if  the 
trouble  increases  with  indigestion  and  ceases  with  good 
digestion  and  light  diet,  and  if,  when  the  phantasms  arise, 
the  sufferer  feels  in  his  stomach  a  sensation  of  heartburn,  35 
and  the  phantasms  cease  after  he  has  vomited  the  burning 
superfluity,  and  if,  after  he  has  taken  7uixpoc  (laxative 
of  bitter  principle)  with  success,  those  phantasms  cease. 
Moreover,  the  phantasms  caused  by  cataract  do  not  cease 
after  the  taking  of  picra.  But  the  phantasms  caused  by  UT  u * 
the  stomach  are  treated  and  cured  by  picra . 

The  phantasms  originating  in  the  brain  are  caused  by 
the  disease  the  Greek  name  of  which  is 
(phrenitis)  ;  it  is  a  hot  swelling  in  the  brain  wdien  a  swelling  5 
occurs  in  its  anterior  part.  It  is  as  follows  :  when  the  hot 
dry  chyme  in  the  brain  is  burnt  by  the  heat  of  fevers, 
there  rises  from  it  a  fume  like  that  of  oil  burnt  in  the  Are. 

When  this  fume  penetrates  to  the  eye  by  the  arteries  leading 
to  it  from  the  brain,  it  produces  in  it  the  various  kinds  of  10 
phantasms. 

We  have  now  reached  the  moment  when  we  are  compelled 
to  link  up  our  explanation  of  the  external  affections  occur¬ 
ring  in  the  eye  with  the  latent  affections.  We  will  now 
complete  our  exposition  of  what  remains,  since  we  have  15 
exhausted  our  explanation  of  the  external  affections  of 
the  eye. 

The  Latent  Affections  of  the  Eyf, 

(These)  are  either  in  the  muscles  and  nerves  moving  the 
eye  and  the  lid,  or  in  the  nerve  by  which  the  vision  is  trans-  20 
mitted.  The  affections  of  the  muscles  and  the  nerves 
are  two  >  one  is  called  TzaL0<x\um<;  ( paralysis ),  i.e.  laming, 
the  other  ( spasmos ),  i.e.  cramp. 
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Paralysis  is  of  three  kinds  :  one  such  that  perception 
25  alone  ceases,  another  such  that  motion  alone  ceases,  and 
the  third  such  that  both  of  them  cease.  When  the  visual 
perception  ceases  or  is  diminished  without  the  existence 
of  an  external  eye-disease,  this  may  be  caused  either  by 
an  affection  of  the  optic  nerve  or  by  the  fact  that  the  brain 
30  does  not  send  through  it  a  large  amount  of  visual  spirit. 
Concerning  the  nerve  which  transmits  the  vision,  when  it 
suffers  from  one  of  the  eight  simple  diseases  or  from  a 
compound  one — such  as  the  kinds  of  swellings,  obstruction, 
compression  or  interruption  of  continuity,  e.g.  rupture — 
35  the  vision  is  destroyed  without  any  external  affection 

Ufc  being  visible  in  the  eye.  Rut  there  are  indications  every 

one  of  these  lesions,  and  they  are  to  be  diagnosed  by  con¬ 
jecture  based  on  indirect  symptoms  and  supported  by 
them.  Therefore  when  we  see  that  the  vision  has  ceased 
5  or  diminished  without  our  finding  any  change  in  the  pupil, 
and  there  is  heaviness  in  the  head  and  particularly  in  its 
deep  parts  and  in  the  parts  surrounding  the  orbit,  we 
know  that  the  affection  of  the  vision  is  caused  by  abundant 
moisture  which  has  run  to  the  (optic)  nerve  of  the  eye  and 
10  has  compressed  or  swelled  it.  And  if  the  sufferer  informs 
us  that  he  first  suffered  from  phantasms  like  those  occurring 
to  sufferers  from  cataract,  and  that  after  this  his  vision 
ceased  without  the  appearance  of  an  affection  in  his  pupil 
and  without  heaviness  in  the  orbit  or  in  the  head,  we  know 
15  that  his  disease  springs  from  an  obstruction  in  the  nerve. 
Another  argument  for  the  existence  of  obstruction  (may 
be  gained)  if  you  shut  one  eye  and  observe  whether  the 
pupil  of  the  other  is  dilated  or  not,  as  we  mentioned  al¬ 
ready.  These  are  examples  of  obstructions  occurring  in 
20  the  nerve. 

When  the  sufferer,  before  the  loss  of  vision,  had  a  severe 
fall  on  his  head,  or  suffered  from  violent  vomiting,  or  re¬ 
ceived  a  violent  blow  from  which  the  eye  first  protruded 
and  later  on  sank  back  and  retreated,  we  know  that  the 
25  nerve  is  torn. 

When  we  observe  that  a  person  sees  close  at  hand  and 
not  at  a  distance  and  that  he  sees  small  but  not  large  objects, 
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we  know  that  this  comes  from,  the  weakness  and  small 
quantity  of  the  luminous  spirit  sent  down  from  the  brain  ; 
this  disease  is  called  in  Greek  ghtoy  (my ops).  And 
when  we  observe,  on  the  contrary,  that  a  person  sees  at 
a  distance  but  not  close  at  hand,  as  happens  in  the  case 
of  old  people,  or  that  he  sees  by  day  but  not  by  night, 
as  happens  to  night-blind  people  who  are  called  in  Greek 
vuttT<xXo)7 rsc  (■ nyctalopes ),  we  know  that  this  is  caused  by 
thickness  of  the  animal  spirit  and  the  large  amount  of 
auperduites  blended  (with  it). 

These  the  are  latent  eve-diseases  which  occur  in  the  visual 
perceepion  (x). 

The  diseases  occurring  [in  the  nerves  and  muscles  which 
move  the  eye] . 

(A  first  fragment  of  the  small  lost  part  of  both  MSS.  is 
preserved  in  Abu  Bakr  Muhammad  b.  Zahariy  yd  ar-Rcizis 
great  medical  encyclopedia  al-Hdivi  (in  the  unique  nearly 
complete  MS.  Cod.  806  Escorial ,  fol.  146  b)  : 

Hunain  says :  The  spasm  of  the  muscles  which  are 
close  to  the  root  of  the  hollow  nerve  does  not  do  any  harm 
to  the  eye,  as  (on  the  contrary)  it  helps  its  function.  If 
they  are  paralysed,  they  cause  protrusion  of  the  eye.  And 
when  you  see  that  the  eye  is  prolapsed  without  a  (previous) 
injury  and  the  vision  exists,  (you  know  that)  the  hollow 
nerve  is  only  stretched  on  account  of  a  paralysis  of  the 
muscles  holding  it,  and  if  the  vision  in  the  optic  nerve  is 
destroyed,  (you  know)  that  it  (the  nerve)  is  paralysed. 
When  the  protrusion  is  provoked  by  an  injury  and  the 
vision  exists,  the  muscle  alone  is  torn ;  but  when  the 
vision  has  departed,  the  nerve  is  also  torn. 


P)  Here  begins  the  gap  in  both  MSS.  comprehending  the  last  chapter 
of  treatise  VI  and  part  of  the  first  chapter  of  treatise  VII.  The  corres¬ 
ponding  part  of  the  Latin  translation  (part.  IV,  cap.  14)  as  well  as  that 
of  Hunains  Mas.  (end  of  the  third  maqala )  treat  the  diseases  of  the  muscles 
of  the  eye  and  the  imaginary  veinous  connection  between  brain  and  eye. 
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( The  end  of  the  Vlth  Treatise  is  'preserved  in  a  fragment 
cited  twice  in  different  words  by  ar-Rdzi  (E  scoria  l  Cod.  806 
fol.  116b  and  146b).  We  .give  it  according  to  fol.  116b)  : 

Hunain  says :  The  flow  of  matter  (146  b  :  humours) 
to  the  eye  takes  place  either  through  the  bloodvessels 
on  the  top  of  the  cranium  or  through  those  which  are 
inside  (1 46b  :  beneath  it).  The  symptoms  of  the  flow 
outside  (146b  :  on)  the  cranium  is  a  distention  of  the 
bloodvessels  of  the  forehead  and  of  the  temples,  and  swel¬ 
ling.  Begin  by  tightening  the  head  and  by  applying 
plastering  astringent  remedies  to  the  forehead  (146  b  : 
bandage  the  head  and  anoint  the  forehead  with  astringent 
things)  (x).  If  no  success  is  evident,  (146b  :  if  these  symp¬ 
toms  do  not  appear)  and  the  flow  lasts  long  and  becomes 
chronic,  and  it  is  associated  with  itching  in  the  nose  and 
sneezing,  the  flow  is  inside  (146b  :  beneath)  the  cranium. 

[In  the  Latin  Hunain  C  and  D  there  follows  first  a 
recapitulation  of  the  nine  muscles  of  the  eye-ball  and  of 
the  three  of  the  upper  lid.  Their  diseases  are  either  spasm 
or  paralysis.  In  the  case  of  paralysis  of  the  entire  muscles 
the  eye  sinks  downward  on  to  the  lower  lid  through  its 
gravity.  In  the  case  of  spasm  the  eye  is  fixed  to  the  inner 
corner.  When  the  (hypothetical)  three  muscles  which 
retract  the  eye  into  the  orbit  are  attacked  by  spasm,  no 
harm  is  done  to  the  eye ;  on  the  contrary  it  is  w~ell  fixed 
as  a  result ;  when  they  are  paralytic,  the  eyes  come  out 
of  the  orbit  (exophthalmus) .  When  one  of  the  other  muscles 
is  paralysed,  the  eye  is  turned  to  the  opposite  side.  When 
the  eye  is  without  any  motion,  but  its  vision  is  intact, 
the  nerves  moving  the  ocular  muscles  are  torn. 

When  the  muscle  which  lifts  up  the  upper  lid  is  paralysed, 
the  upper  eye-lid  sinks  down ;  when  spasm  is  present, 
it  cannot  be  shut.  When  the  two  muscles  which  shut  the 
upper  eye-lid  are  paralysed,  the  eye  cannot  be  shut ;  when (*) 


(*)  Latin  C  and  D  speak  of  incisions  which  must  first  be  made  in  the 
forehead.  This  is  indeed  the  ancient  method  of  the  Greeks. 
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they  are  affected  by  spasm,  it  cannot  be  opened.  When 
these  muscles  are  partly  paralysed,  partly  disabled  by 
spasm,  an  oblique  position  of  the  lid  is  the  result  (called 
UXwffis  by  Hippocrates,  as  Hunain  says  in  his  207 
MascTil  fi  l-  Ain  (book  II)  half  of  the  lid  being  open  and  half 
of  it  shut. 

The  humours  ivhich  flow  from  the  brain  to  the  eyes 
(causing  inflammation  and  hvpersemia)  flow  down  either 
by  the  extracranial  or  by  the  intracranial  blood-vessels. 
In  the  first  case  the  veins  of  forehead  and  temples  are 
thick  and  swollen  ;  in  this  case  incisions  of  the  temples 
and  cataplasms  are  recommended.  When  no  swelling 
of  veins  is  visible,  the  flow  of  humours  is  streaming  down 
by  the  veins  inside  the  cranium]. 

[VII.— The  Seventh  Treatise  on  all  the  Faculties  of  the 
Simple  Remedies  in  General]. 

[Latin  Text  C  and  D  :  He  who  wishes  to  treat  the  diseases 
of  the  eye  must  know  the  appropriate  remedies  and  their 
virtues  which  are  mostly  recognised  by  their  flavours  (1). 
Therefore  he  must  know  that  the  substances  which  touch 
the  tongue  without  provoking  a  flavour  are  called  insipid. 
The  insipid  substances  are  either  simple  like  water  and 
other  elements,  or  compound  in  such  a  way  that  the  dif¬ 
ferent  qualities  of  flavours  are  balanced.  If  one  of  them 
is  predominate,  e.g.  a  quality  tending  to  cold,  the  substance 
is  like  the  remedies  called  obstructing.  These  are  of  two 
kinds  ;  some  are  earthy,  such  as  hematite,]  tutty  (oxide 
of  zinc) . (*) 


(*)  Following  Galen's  Be  Simplic.  Medic.  Temperamentis  ac  Facult% 
L.  IV.  (ed.  Kuhn,  vol.  XI,  p.  632  foil.). 
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. tutty,  white  lead  and  cadmia.  Some  of  them  are 

humid  and  viscous  because  of  the  prevailing  water  and 
earth  in  them,  and  in  some  air  predominates.  For  instance 
in  the  white  of  eggs  the  earthy  constituent  is  predominant, 
whilst  in  sweet  oil  air  is  predominant.  In  any  process  in 
which  the  tongue  comes  in  contact  with  some  flavour  a 
feeling  of  pleasure  or  distaste  is  experienced.  That  which 
is  liable  to  produce  a  feeling  of  pleasure  is  anything  that  is 
of  a  pleasing  nature,  like  causing  like.  The  temper  of  the 
human  body  is  blended  of  humidity  and  warmth  in  equal 
parts.  Therefore  the  same  sensation  of  pleasure  occurs 
in  the  tongue  as  in  the  remaining  body  when  it  meets  tepid 
water  and  anything  else  of  the  same  temper.  When  the 
water  in  it  is  predominant,  it  is  sweet  and  when  the  air  is 
predominant,  it  is  greasy.  Therefore  every  food  is  either 
sweet  or  greasy  or  both  together. 

Concerning  those  food-stuffs  which  are  mixed  with  other 
kinds  which  are  not  akin  to  them,  they  are  not  employed 
as  food  only  but  also  as  remedies.  Concerning  that  (sensa¬ 
tion)  which  causes  suffering  in  the  tongue,  it  occurs  from 
burning  tastes,  and  the  burning  is  a  kind  of  interruption 
of  continuity.  The  latter  is  caused  either  by  excessive 
diffusion  or  excessive  contraction.  Excessive  diffusion  is 
like  heat,  and  excessive  contraction  is  like  cold.  That 
which  causes  diffusion  in  the  tongue  is  either  thick  and 
earthy  or  thin  and  fiery.  When  it  is  thick  and  earthy, 
it  produces  a  violent  diffusion  and  is  called  bitter.  And 


(x)  The  gap  in  both  MSS.  continues  here  comprising  part  of  the  first 
chapter  of  the  seventh  Maqdla.  The  missing  part  contains,  as  is  to  be 
seen  by  comparison  with  the  Latin  Hunain  (see  p.  75),  only  a  few  lines 
on  taste  as  a  means  towards  recognising  the  faculties  of  a  remedy.  After 
the  gap  . begins  the  MS.  C,  and  two  pages  later  the  MS.  L. 

The  text  follows  Galen’s  De  Simpl.  Med.  Temp,  et  Facult.  1.  IV. 
(ed.  Kuhn,  vol.  XI,  pp.  634-700). 
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that  which  causes  the  other  kind  of  diffusion  is  called  saline. 
When  it  is  thin  and  fiery,  it  is  called  sharp.  That  which 
causes  contraction  in  the  tongue  is  likewise  either  thick 
and  earthy  or  thin  and  watery.  When  it  is  thick  and  earthy, 
it  either  causes  violent  contraction,  and  is  then  called  acrid 
{gall-nutty),  or  it  does  not  cause  contraction,  when  it  is 
called  astringent.  And  when  it  is  thin  and  watery,  it  is 
called  sour. 

It  is  evident  from  our  explanation  that  the  flavours  are 
eight  :  sweetness,  greasiness,  bitterness,  saltiness,  sharp¬ 
ness,  acridity,  astringency  and  acidity.  Acridity  contracts 
and  presses  the  tongue  not  only  externally  from  every 
direction,  equally  in  every  part,  like  cold,  but  also  internally 
in  unequal  degrees  ;  therefore  it  causes  roughness  and  dry¬ 
ness.  Astringency  produces  the  same  effect  as  acridity 
with  the  difference  that  its  action  is  weaker.  Saltiness 
polishes  and  cleanses  the  tongue.  Acridity  rubs  yet  more 
than  saltiness  rubs,  so  that  it  causes  an  unmistakable 
roughness.  Astringency  burns  and  bites  it  with  violent 
heat.  Acidity  burns  and  bites  it  without  heating  it. 

Sweetness  smooths  its  (the  tongue’s)  roughness  and 
softens  it  and  soothes  the  suffering  and  gives  ease.  Greasi¬ 
ness  acts  like  sweetness  but  in  a  lesser  degree  (1).  Palatable¬ 
ness  is  of  the  same  type  as  sweetness,  except  that  it  contains 
a  copious  blending  of  watery  moisture  which  modifies 
its  sweetness.  Therefore  a  fruit  plucked  from  a  plant  is 
sweet,  whilst  a  fruit  growing  near  the  earth  is  palatable 
on  account  of  the  great  quantity  of  water  which  it  obtains 
from  the  humidity  (of  the  earth). 

It  is  evident,  moreover,  that  acridity  is  earthy  and  cold  ; 
acidity  watery  and  cold  ;  bitterness  earthy  and  fiery-hot  ; 
sharpness  fiery  ;  saltiness  earthy  and  hot,  but  not  fiery  ; 
sweetness  moderately  hot  ;  greasiness  watery  and  airy. 

Moreover,  acridity  closes,  clogs  and  contracts  the  pores, 
repels,  thickens,  cools  and  dries.  Acidity  cuts,  opens, 
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refines  and  cleans  the  ducts,  cools  and  repels.  Sharpness 
refines,  cleans,  heats  with  intense  heat,  removes,  dissolves 
and  burns.  Bitterness  cleans  the  ducts,  polishes,  refines, 
cuts  the  thickening  and  heats  with  moderate  heat.  Saltiness 
contracts,  obstructs,  dries  and  heats  without  intense  heat. 
Sweetness  relaxes  and  ripens  without  producing  manifest 
heat.  Greasiness  moistens,  softens  and  relaxes  without 
manifest  heat.  Acridity  and  acidity  are  equally  cold,  except 
that  acridity  is  thick  and  earthy,  acidity  thin  and  watery. 

I  shall  demonstrate  this  to  you  by  means  of  perception 
and  reflection.  Concerning  perception  we  see  all  kinds  of 
fruits  at  the  beginning  of  their  existence  acrid,  dry  and  rough 
and  every  kind  of  fruit  resembling  the  nature  of  its  tree, 
like  the  grape,  olive,  quince,  pomegranate,  (unripe),  mul¬ 
berry,  date  and  pear.  As  time  passes,  some  of  the  fruits 
add  moisture  and  acidity  to  their  acridity.  Then  they 
change  little  by  little  until  they  ripen  and  attain  sweetness 
with  maturity.  Others  become  sweet  without  first  passing 
through  the  acid  stage,  like  the  olive  and  the  like.  The 
maturity  of  fruits  is  produced  by  heat  of  two  kinds  :  one  the 
spontaneous  heat  of  the  fruit,  the  other  the  external  heat,. 
i.e.  the  heat  of  the  sun. 

Concerning  reflection  :  the  acrid  substance  contracts,, 
dries  and  roughens  the  tongue.  Contraction  only  occurs 
in  the  body  from  cold  alone.  So  it  is  evident  that  acridity 
is  cold.  The  argument  that  it  is  earthy  is  based  on  two 
reasons,  firstly  that  it  is  rough,  and  secondly  that  it  dries 
up  unevenly,  whilst  wateriness  penetrates  all  bodies  evenly, 
particularly  those  in  which  continuity  has  not  been  interrup¬ 
ted  ;  when  it  has  been  interrupted,  it  is  scattered  (1).  On 
the  other  hand  the  earthy  body  which  is  in  the  food  stuffs 


(1)  L  reads  is  dispersed,  C  C.iuJ,  is  scattered.  This  pas 

sage  is  in  disorder  in  the  Arabic  texts  L  and  C,  and  the  Latin 
texts  C  and  D  give  an  abridgement  and  do  not  help  to  restore  it.  Galen’s 
corresponding  chapter  (Be  siwvpl.  med.  1.  IV.,  c.  6,  ed.  Kuhn,  vol.  XI,. 
p.  644)  has  at  this  place,  that  wateriness  scatters,  earthiness  contracts*. 
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lias  (the  quality)  of  being  separated  and  scattered  and  not 
easily  connected.  And,  moreover,  we  see  the  acidity 
penetrate  quickly  into  sensitive  bodies  and  its  strongest 
action  is  in  the  internal  parts.  But  acridity  is  of  slow 
penetrating  power,  and  its  chief  action  takes  place  on  the 
surface  of  the  bodv. 

kJ 

Another  argument  to  prove  the  thinness  of  the  acid  is 
that  it  is  provoked  by  heat,  (only)  when  there  is  anything 
changed  (with  it).  But  the  manner  of  its  change  cannot 
be  estimated  by  reference  to  that  which  happens  to  food. 
When  food  is  not  thoroughly  cooked  by  the  warmth  of  the 
stomach,  it  becomes  sour  ;  but  when  the  warmth  declines 
in  power,  the  food  is  not  changed  at  all  and  does  not  become 
sour,  as  occurs  in  the  disease  called  “  smoothness  of  the 
intestines’’  ( 1 ).  And  we  also  see  that  milk,  barley-water 
and  weak  sherbet  do  not  become  sour,  when  they  are  kept 
cool,  but  they  become  sour,  when  they  are  put  into  hot 
air.  Therefore  no  excessively  acid  substance  can  exist 
in  the  cold,  because  its  origin  lies  in  heat,  and  therefore  no 
remedy  akin  to  cold  can  be  acid.  From  all  this  it  is  evident 
that  acridity  is  earthy  and  thick  and  acidity  thin  and  watery. 
We  have  shown  this  already  by  reference  to  the  change  of 
fruits,  since  we  find  that  all  fruits  are  acrid  at  the  beginning 
of  their  growth  ;  and  as  acridity  is  cold  and  dry,  any  diminu¬ 
tion  of  its  acridity  must  inevitably  be  caused  either  by  heat 
or  by  moisture  or  by  both  heat  and  moisture.  When  their 
change  comes  through  heat  alone,  they  (the  fruits)  become 
hard  and  sweet,  like  the  chestnut  (2).  When  it  comes 

P)  Hunain  translates  here  the  Greek  word  XeievTSpta  ( leienteria ) 
which  is  to  be  found  already  in  Hippocrates'  Aphorisms  Prorrhetics,  etc. 
It  is  the  passing  of  one’s  food  without  digesting  it,  but  without  symp¬ 
toms  of  dysentery  (bloody  and  mucous  excretions),  as  pretended  by 
Erasistratus.  See  the  polemical  remarks  of  Galen  against  the  latter, 
{ Daremberg ,  Hippocrate.  Paris,  1843,  note  159,  p.  464),  about  the 
lienteria.  The  Latin  name  was  levitas  intestinorum  (Celsus). 

(2)  The  text  writes  here  ballut,  Ballut  is  the  acorn  of  which  there  exist8 
a  sweet  kind  in  southern  lands  ;  but  I  think  chestnut  (the  fruit  of  the 

ehdh-ballut  aU  )  gives  better  sense.  So  Latin  C  and  D  translate 
<castanea. 
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through  moisture  only  and  the  moisture  entering  it  (the 
fruit)  is  watery,  it  becomes  astringent.  When  (the  moisture) 
is  thin  and  akin  to  the  air,  it  becomes  acid.  When  its  change 
is  caused  by  both  heat  and  moisture  and  the  moisture  is 
watery,  it  (the  fruit)  becomes  sweet  :  and  when  it  (the 
moisture)  is  airy,  it  (the  fruit)  becomes  oily. 

Further,  sweetness  and  bitterness  are  both  of  them  hot, 
only  sweetness  is  moderate  in  its  heat  and  humid.  So  also 
is  greasiness  ;  therefore  sweetness  and  greasiness  are  adapted 
to  the  nature  of  man  and  provide  his  food,  since  the  human 
body  is  of  moderate  heat  and  moisture. 

Bitterness  is  hotter  and  dryer  than  sweetness.  I  shall 
show  you  this  by  perception  and  by  reflection.  Concern¬ 
ing  perception  we  see  that  all  kinds  of  blended  moisture, 
when  they  are  matured  by  their  innate  heat — or  by  external 
heat,  viz.  that  of  fire  or  sun — first  become  sweet,  but  when 
the  heat  in  them  becomes  excessive,  the  bitterness  overcomes 
it,  as  happens  to  honey  from  natural  heat  when  it  grows 
old  or  from  the  heat  of  fire  when  it  is  over-cooked.  Con¬ 
cerning  reflection,  we  see  that  both  sweetness  and  bitter¬ 
ness  dissolve,  only  sweetness  dissolves  in  a  moderate  and 
temperate  manner  and  does  not  interrupt  continuity ; 
for  this  reason  it  is  moist.  But  bitterness  dissolves  in 
an  immoderate  and  intemperate  manner  and  interrupts 
continuity.  Hereby  is  shown  its  earthy  nature,  for  it  is 
inevitably  dry  ;  and  as  it  interrupts  continuity,  it  is  not 
pleasant  but  disagreeable. 

Likewise  acridity  and  saltiness  are  both  hot  and  dry, 
only  acridity  is  the  hotter  and  thinner  of  the  two,  as  it  is 
fiery  ;  therefore  it  burns  and  bites  and  melts. 

Bitterness  contains  less  heat  than  acridity ;  it  is  thick, 
dry  and  earthy.  Therefore,  when  applied  from  outside, 
it  clears  away  or  lessens  the  flesh  growing  in  ulcers.  When 
it  is  drunk,  it  checks  the  thickness  of  the  superfluities  which 
are  in  the  blood  vessels  and  therefore  it  causes  the  menses 
to  flow  and  furthers  the  expectoration  of  matter  and  the 
elimination  of  thick  moisture  from  the  head  and  chest,  is 
useful  in  counteracting  epilepsy  and  dissipating  it,  because 


—  81 


it  does  not  penetrate  quickly  like  acridity,  but  it  is  not 
possessed,  on  the  other  hand,  of  such  thickness  as  would 
prevent  it  from  penetrating,  as  astringency  is.  Its  dryness 
is  proved  by  its  nature  and  condition  and  from  the  fact  that 
it  does  not  corrupt  and  that  no  warmth  emanate  from  it, 
and  from  the  fact  that  no  kind  of  animals  lives  on  it,  as  it 
is  absolutely  bitter. 

Saltiness  is  equally  earthy  and  hot,  except  that  the  heat 
does  not  act  in  it  as  it  does  in  bitterness  and  that  it  does 
not  confer  on  it  the  same  thinness  as  (it  confers)  on  the 
former  ;  therefore  saltiness  partakes  less  of  the  nature  of 
heat  than  bitterness  does. 

This  is  the  explanation  of  the  flavours  which  we  wished 
to  give. 


Discussion  of  the  Faculties  of  the  Remedies  (* 1)i 

The  faculties  of  remedies  are  primary,  secondary  and 
tertiary. 

The  primary  ones  are  four  :  hot,  cold,  moist  and  dry* 
Every  one  of  these  has  four  degrees  and  in  every  degree 
there  are  three  stages,  a  first,  a  last  and  a  middle  one. 
That  which  is  in  the  first  degree  changes  the  body  from  its 
normal  state  but  not  in  an  obvious  manner,  and  an  investi¬ 
gation  is  required  (in  order  to  discern)  its  change.  That  in 
the  second  degree  changes  in  an  obvious  but  not  very  violent 
manner.  That  which  is  in  the  third  degree  changes  in  a 
violent  but  not  very  dangerous  manner.  And  that  which 
acts  in  the  fourth  degree  produces  a  dangerous  change. 
The  hot  corrupts  by  burning,  the  cold  by  benumbing. 
And  all  the  dry  (remedies)  in  the  fourth  degree  likewise 
burn.  These  are  the  primary  (faculties  of  remedies). 


(*)  This  section  follows  Galen's  De  Simpl.  Med .  Temp.  ac.  Facult, 

l.  V.  (ed.  Kiihn,  pp.  704-775). 


15 


20 


25 


30 


\o?  u* 


5 


10 

15 

20 

25 

30 


—  82  — 


The  secondary  are  the  emollient,  softening,  hardening 
and  obstructing,  that  which  removes  obstructions,  the 
cleansing,  rarefying  and  condensing,  that  which  opens  the 
orifices  of  vessels  and  that  which  contracts  them,  the 
caustic,  the  putrefactive,  that  which  reduces  flesh,  that  which 
produces  cicatrisation,  that  which  makes  flesh  grow",  the 
attracting,  the  antidote  (1),  and  the  remtdy  which  allays 
pain. 

The  maturing  :  The  maturing  and  the  emollient  remedies 
are  hot  and  moist  except  that  the  maturing  is  tempered 
in  its  heating  action  to  the  organ  treated  by  it  and 
neither  diminishes  nor  increases  its  moisture. 

The  softening  :  Its  heat  and  dryness  are  slightly  greater 
than  those  of  the  organ,  the  hardness  of  which  they  have 
to  soften.  This  is  because  the  limb  which  requires  emolli¬ 
ent  medicine  is  hard,  and  hardness  requiring  emollient 
medicine  arises  from  cold,  thick  and  viscours  chyme.  It 
requires  a  remedy  containing  heat  to  melt  the  thick  consis¬ 
tency  of  that  chyme  and  to  dissolve  and  putrefy  it.  Excess 
of  heat  in  it  is  not  desirable,  since  it  might  destroy  the  thin 
and  leave  the  thick,  with  petrification  as  a  consequence 
instead  of  dissolution.  Its  heat  is  most  suitably  of  the 
second  degree  and  the  first  stages  of  the  third.  And  its 
dryness  must  likewise  not  exceed  nor  surpass  the  first 
degree  as  e.g.  bdellium,  styrax,  galbanum,  gum- ammoniac  (2), 
marrow  of  the  bones  of  deer  and  calves  and  greases  of  goats 
and  cows. 


.  (x)  bdzahr  j*j\  of  the  Arabic  text  is  a  word  derived  from  the 

Persian  pad-zahr  y&jA  i.e.  protecting  from  poison  (bezoar).  But  here 

it  is  a  reactive,  antitoxic  remedy,  an  antidote,  corresponding  to  the  Greek 
aXe^ircaoixa:  ov.  See  Galen  De  antidotis  l.  II,  c.  7.  (ed.  Kiihn,  vol.  XIV, 
p.  139  foil.). 

(2)  Hunain  spells  it  ushag.  The  later  form  of  the  name  of  gum-am¬ 
moniac  in  Arabic  medicine  is  ushag.  This  form  is  given  in  Mag.  VIII.. 
See  pages  88-89  and  )oV)*U. 
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The  hardening  (1):  It  is  in  its  heat  and  moisture  suitable 
to  the  body.  It  must  be  obstructive  and  viscous  as,  when  it 
obstructs  the  pores,  the  body  withholds  the  inborn  spirit 
in  it  by  which  is  effected  the  digestion  and  every  other 
natural  function.  Such  are  oil  beaten  with  lukewarm 
water  (2),  wheat-hour  boiled  with  water  and  oil,  bread, 
pig’s  fat,  calf’s  fat,  bitumen,  pine-resin  (3),  wax  melted  with 
pure  oil  and  frankincense.  It  is  moreover  convenient  that 
there  be  in  the  emollient  remedy  obstructive  (faculty), 
but  less  than  in  the  maturing  in  order  not  to  prevent  disso¬ 
lution.  As  the  softening  remedy  is  of  this  mixture,  it 
is  obvious  that  the  hardening  remedy  is  cold  and  moist, 
as  e.g.  purslain,  plantago  psyllium  (pennyroyal),  sea-moss 
(i.e.  the  lesser  duckweed)  and  night-shade. 

The  obstructive  (clogging)  :  The  obstructive  remedy 
is  that  wdiich  obstructs  the  canals  of  the  body  (stops  the 
pores)  in  such  a  w7ay  that  it  renders  their  re-opening  dif¬ 
ficult.  It  is  inevitably  earthy,  and  viscous,  without  being- 
corrosive,  as,  if  it  were  corrosive,  it  could  not  bind,  as 
it  would  melt  part  of  the  limb  or  attract  something  to  it  (4) 
and  it  (the  limb)  would  be  dissolved  and  liquified.  It 
must  be  possessed  of  no  flavour  and  neither  intense  heat 
nor  intense  cold. 


(1)  There  is  some  confusion  in  this  chapter  which  should  correspond 
to  Galen’s  chapter  10  of  book  V  of  De  Simp.  Med.  Temp.,  about  hardening 
remedies.  But  the  remedies  given  are  emollient,  with  the  exception  of 
the  last-mentioned  ones.  The  Latin  text  is  equally  in  disorder  and  does 
not  help  us.  The  contents  of  this  chapter  correspond  mostly  to  Galen’s 
chapter  9  about  emollient  remedies.  This  error  is  surely  not  Hunain’s 
fault  but  that  of  the  copyists. 

(2)  The  term  (mat  hdrr)  mumakkan  J^w(  j  A  is  missing  in  the  Arabic 

dictionaries.  It  must  be  “well-tempered,  or  temperate  hot  water,”  as 
Galen  ( De  Simpl.  Med.  Temp.  1.  V.  c.  9,  ed.  Kiihn,  p.  734)  calls  it  uoojp 
suxoaiov  ;  he  says,  moreover,  that  the  mixture  of  lukewarm  water  and 
oil  is  called  OBpsAatov  ( hydrelaion ). 

(3)  According  to  Ibn  al-Baitar  (Traite  des  Simples  ed.  Leclerc  [II,. 
1021] )  Hunain  gives  the  name  of  rdtinag  y  ij  to  colophony  only. 

(4)  Galen  (De  Simpl.  Med.  Temp.  V,  c.  XI,  Kuhn,  XI,  p.  742)  says  - 
“it  would  attract  some  moisture  to  it  from  the  depth.” 
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The  aperient :  The  remedy  which  removes  obstructions 
is  the  contrary  of  this,  i.e.  it  is  of  the  kind  which  refines 
the  thick  portions  and  lessens  their  quantity.  It  is  always 
bitter  or  nitrous,  as  is  seen  in  liquorice,  squill,  bitter  almonds, 
bitter  vetch,  lupine,  potash  and  worm- wood  (absinth). 
In  every  aperient  remedy  is  astringency  or  acridity.  When 
it  is  applied  externally,  it  does  not  open,  but  when  it  is 
drunk,  it  removes  the  obstruction  of  the  bowels. 

The  cleansing  :  The  cleansing  remedy  is  like  that  which 
removes  obstructions,  except  that  its  action  is  weaker  and 
that  it  need  not  be  refined  like  the  aperient.  Therefore 
most  of  the  cleansing  remedies  are  sweet,  like  honey,  beans, 
barlev  and  sweet  almonds. 

The  rarefying  :  The  remedy  which  rarefies  the  skin(* 1)  is 
hotter,  but  (still)  of  moderate  heat,  does  not  dry  up  and  is 
not  thick.  Such  are  chamomile,  mallow,  castor-oil  and 
radish-oil. 

The  condensing  :  The  condensing(2)  includes  everything 
that  is  cold  and  watery,  and  not  acrid,  like  cold  water, 
purslain,  water-caltrop,  plantain-seed  and  sea-moss. 

The  remedy  ivhich  opens  the  orifices  of  vessels (3)  is  thick 
and  sharp  like  garlic,  onion  and  ox-gall. 

The  remedy  which  contracts  them  is  thick,  cold  and  acrid, 
but  not  corrosive. 

The  caustic  is  exceedingly  hot  and  thick. 

The  putrefactive  is  exceedingly  hot  and  thin. 

That  which  reduces  flesh  growing  on  ulcer s(4)  is  of  the  same 
kind,  but  weaker  than  it. 

(1)  The  explanation  of  this  term  given  by  Galen  ( De  Simpl.  Med. 

1.  V.  c.  14),  is  as  follows  :  boa  pdv  touc  xarx  to  osptxa  7 ropoo? 
avotywai  apatamxa  tico jayopeuotxnv  (those  which  open  the  pores 
in  the  skin  are  called  rarefying). 

(2)  It  is  the  contrary  of  the  preceding,  the  remedy  which  closes  the 
pores  of  the  skin. 

(3)  Galen  :  avaaTO[j.omxav  ( anastomotikon ). 

(4)  Galen  ){De  Simpl.  1.  V.  c.  15)  :  xaOatpextxa  xai  y pcovToci  ye  Tcpbi; 
£7rouXa)G£'<;  tcov  uTrEpaacxouvTcov  bXxwv  (the  reducing  [remedies]  are 
used  for  the  scarring  over  of  ulcers  having  an  overgrowth  of  flesh). 
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That  which  makes  flesh  growl})  is  that  which  dries  up  and 
is  moderately  acrid.  Occasionally  the  diminishing  remedy 
acts  as  a  flesh-growing  agent,  when  it  is  applied  to  an  ulcer 
in  a  very  small  quantity. 

The  attracting (2)  remedy  attracts  partly  by  its  quality 
and  partly  by  its  nature  by  way  of  affinity  (suitability)  (3), 
like  the  laxative  remedies  and  the  antidotes.  That  which 
attracts  by  its  quality  attracts  by  heat  and  thinness ; 
both  of  these  are  (faculties)  of  the  remedy  either  by  reason 
of  its  nature (4)  or  by  reason  of  a  putrefaction  occurring 
in  it.  Those  (which  have  this  effect)  by  reason  of  their 
nature  are  e.g.  dittany,  bee-gum(5),  gum  of  Ferula  Persicaf6) 
and  of  asrfoetida(7).  The  (faculties)  inherent  in  putre¬ 
faction  resemble  leaven,  itch.-salve(8)  (psoricon)  and  dung(9). 


(1)  Galen ,  ibid.  :  capxojx'XTj  eXxou;  (making  flesh  grow  on  ulcers). 

(2)  Galen,  (ibid.  c.  17  Kuhn,  vol.  XI,  p.  159)  :  EXxxtxod  gsv  ouv. 
elcrtv  oa at  xa  xaxa  (3aQou<;  sTcnjTrwvxat  acpoopoxepov  (attracting  are 
those  which  draw  in  the  (humours)  from  the  depth  more  violently). 
The  contrary  remedy  he  calls  aTroxpouorxixov  i-c.,  repelling. 

(3)  Hunain  here  translates  Galen’s  term  olxsioxv^,  relationship 
affinity,  (ed.  Kuhn,  XI,  p.  760)  by  i.e.,  convenience, 

(4)  Galen,  ibid  :  auxocpOYj<;  (uXy|). 

(5)  Galen,  ibid  :  -ttoottoXi?  {propolis),  also  known  by  Diosc.  1.  II,  c.  106. 
It  is  the  resinous  substance  with  which  the  bees  line  and  fence  their  hives. 

(6)  Galen,  ibid.  crayaTr^vov  ( sagapenon )  or  :  otto?  sayan: Yjvo. 

Probably  gum  of  Ferula  Scowitziana  D.C. 

(7)  Galen,  ibid:  crfXcpt ov  ( silphion )  KupVjvaiov  xat  My|Oixov, 

The  former  is  not  yet  determined  ;  it  is  possibly  the  resin  of  Ferula 
tingitana  L.  and  may  have  been  unknown  to  Hunain  ;  the  second  kind 
seems  to  be  the  Ferula  Asafoetida  Hope. 

(8)  This  name  is  corrupt  in  both  MSS.,  in  C  corrected  in  the  margin 
to  afurbiyun,  i.e.  euphorbion.  According  to  Galen  it  has  to  be  read 

ibsuriqun  i.e.,  -j^opixov  ( psorikon ).  The  Latin  C  and  I) 

omit  the  word,  which  is  to  be  found  again  in  the  Maqala  VIII  ( bsunqun ), 
and  in  this  maqdla  VII,  under  the  form  afsuriqun  j yi  jjJ>\  .  See  p.  93  , 

(9)  Latin  C  :  stercus  columbinum,  ( pigeon’s  dung). 
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The  antidote (x)  serves  either  by  changing  or  by  evacuation. 
The  changing  is  effected  either  by  its  quality  or  by  its 
nature,  and  the  evacuation  is  effected  likewise  either  by  its 
quality  or  by  its  nature.  The  temper  of  that  which  changes 
15  or  evacuates  by  nature  lies  intermediate  between  the 
receiving  and  the  inflicting(2)  parties.  Therefore  it  (the 
antidote)  is  noxious  when  it  is  applied  during  a  period  of 
good  health. 

The  pain-allaying  remedyf3)  is  such  as  is  as  hot  as  the 
20  temper  of  the  body,  i.e.  in  the  first  degree.  It  is  thin, 
evacuates,  disperses,  rarefies,  refines  and  ripens  and  brings 
all  that  is  painful  in  the  limb  to  an  even  temper,  whether 
it  be  (caused  by)  a  hot  chyme  or  a  viscous,  thick,  or  too 
abundant  (one),  or  a  stopping  up  of  the  pores  in  (the  case 
25  of)  fine  pores (4),  or  a  cold  or  thick  rheum  which  cannot 
penetrate  through  them(5).  But  it  must  not  be  acrid.  The 
oil  of  dill  is  an  example. 

(x)  Galen,  ibid.  c.  18,  aXe^i^aouiaxo?  (alexipharmakos)  i.e.  acting 
as  an  antidote.  Hunain  translates  the  word  as  noted  before 
by  bdzahr  yt> J  l>  (plural  bdzahrdt )  which  is  not  an  Arabic 

but  a  Persian  word  (pad  zahir  l>  i.e  protecting  against  poison).  From 

this  word  is  derived  the  name  bezoar.  This  is  perhaps  the  reason 
why  the  mediaeval  translators  of  Hunain’ s  book  into  Latin,  both  C  and 
D,  omitted  this  chapter  entirely,  because  they  did  not  understand  the 
word  bdzahr. 

(2)  Hunain  does  not  express  Galen's  thought  clearly,  applying  the  verb 
(to  receive)  twice.  Galen  (ed.  Kuhn,  vol.  XI,  p.  762)  says  :  At  yap 

aXXoto  vaat  xa  07}XrjT^pia  <paop.axa  Buvap.su;  sv  xw  as  a  to  xfjV  cpuatv 
slat  xtov  xs  Tcacyovxtov  atop-axtov  xa't  aStxoovxcov  auxa  <papp.axtov. 
(For  the  faculties  which  change  the  noxious  remedies  are  of  a  nature 
intermediate  between  the  suffering  bodies  and  the  remedies  injuring 
them). 

(3)  Galen  ibd.  c.  19  :  avtoBuvo;  Buvaai;.  This  chapter  is  likewise 
missing  in  the  Latin  Hunain  C  and  D. 

(4)  So  in  both  MSS.,  probably  a  copyist’s  blunder.  Galen  says  (ed. 
Kuhn  XI,  p.  765)  :  yj  7roXXtov  sp.7iscppayp.sv(jov  sv  xcopot;  XsTtxot; 
(or  by  many  (humours)  obstructing  fine  pores). 

(5)  Soil,  to  find  an  outlet.  Gal.  says  ( I.e .)  ;  Kat  xaxaxsxXstaxav 
Bts^ooov  oux  s7itxT|Bstav  syovxo;  (it  is  locked  up,  having  no  suitable 
«xit). 
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The  tertiary (1)  (virtues  or  faculties  of  remedies)  are  such 
as  the  remedy  which  crumbles  stones  or  helps  to  expecto¬ 
rate  what  is  in  the  breast,  or  produces  milk,  or  makes  the 
menses  or  the  *urine  flow.  The  remedy  which  attenuates 
and  cuts,  if  there  is  not  too  much  evident  heat  in  it,  crumbles 
the  stones,  like  the  roots  of  asparagus  and  reed,  maiden-hair, 
burnt  glass  and  vinegar  of  squills.  For  if  there  is  (too  much) 
heat  in  it,  the  stone  is  hardened  and  not  crumbled.  If 
there  is  strong  heat  in  it  and  it  meets  something  humid, 
it  is  more  likely  to  crumble,  because  an  excess  of  heat  is 
present,  it  separates  the  thin  from  the  thick,  so  that  the 
thin  flows  away  and  the  thick  remains.  If  there  is  more 
heat  than  this  in  it  but  yet  a  moderate  one  and  not  a  drying 
up  one,  it  provokes  milk.  When  yet  hotter  than  that  but 
not  exceedingly  dry  it  makes  the  menses  flow. 

Concerning  the  urine  all  those  (afore-mentioned  remedies) 
make  it  flow,  and  likewise  such  as  heat  and  dry  up,  like  the 
sharp  remedies,  as  e.g.  parsley-seed,  fennel-seed,  wild 
carrot-seed,  ammi,  valerian,  spignel,  (meum  athamanticum ), 
seseli  and  sweet  flag  ( acorus  calamus ). 

End  of  the  Seventh  Treatise ,  containing  the  Virtues  of  all 
the  Remedies ,  by  Hunain  ihn  Is-hdq. 


30 

\  ©V  u* 

6 

10 

15 


(1)  Gal.  De  Simpl.  lib.  V.  c.  20  foil.  (Kuhn,  p.  769). 
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The  Eighth  Treatise,  on  the  Remedies  of  the  Eye, 
their  Kinds  and  the  Art  of  their  Application. 

He  who  desires  knowledge  of  the  treatment  of  eye-diseases 
must  know  the  virtues  of  the  remedies  with  which  they  are 
to  be  treated,  in  which  disease  every  one  of  them  (the 
remedies)  is  to  be  applied,  their  kinds  and  species.  This  is 
what  I  intend  to  explain  in  this  treatise. 

Know  that  the  remedies  of  the  eye  are  partly  of  vegetable, 
partly  of  mineral  and  partly  of  animal  origin.  Those  of 
vegetable  origin  are  the  resins,  such  as  asafoetida,  gum.  of 
Ferula  Persica,  spurge  (euphorbium),  myrrh,  frankin¬ 
cense,  opium,  gum  (Arabic),  gum  tragacanth  (adraganth), 
galbanum,  Persian  gum  (sarcocolla),  Lycian  thorn-gum 
and  gum  ammoniac.  Of  the  same  origin  are  the  juices, 
such  as  juice  of  hypocist  and  acacia,  juice  of  Atropa  Bella¬ 
donna,  of  chamomile,  aloes  and  starch  ;  in  addition  fruits 
like  gall-nuts.  Then  there  are  flowers  such  as  saffron, 
wild  pomegranate  and  roses  ;  leaves  such  as  malobathrum  ; 
wood  such  as  cassia,  cinnamon  and  rods  (wood)  of  polygonum 
(aviculare).  Also  there  are  barks  such  as  bark  of  frankin¬ 
cense  and  Atropa  Belladonna  ;  nodes(1)  such  as  (those  of) 
amomum  ;  and  ears  (of  corn),  such  as  spikenard. 

The  mineral  remedies  are  :  hematite,  iock-salt(2),  the  two 
arsenics,  rust,  cadmia  (calamine),  salt-petre,  white  vitriol, 
lead,  stibium,  blue  vitriol,  red  vitriol,  copper^  white  lead,  red 
oxyde  of  copper  (aeris  flos),  psoricon  (itch-salve),  slag 
{sconce),  scales  of  iron  and  of  copper. 

Concerning  the  remedies  of  animal  origin,  some  are  fluids, 
such  as  gall,  milk  and  the  white  of  eggs,  some  are  organs, 
such  as  horn  and  castor  (the  filled  bags  of  beavers). 


(J)  In  the  text  of  0  and  L  here  the  unusual  word  ^ ( unqud ). 
Compare  Lane’s  Arabic -English  Lexicon,  vol.  VI.,  2177  and  2106. 

(2)  Nushadir  translation  of  the  Greek  ’ Apgtovioxov.  The 

Persian  word  nushadir  _pUj>  acquired  later  on  the  meaning  of  salt- 

ammoniac.  See  :  I.  RusJca,  Sal  ammoniacus,  Nushadir  und  Salmiak, 
Heidelberg,  1923,  and  note  3  on  p.  91. 
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I  intend  to  explain  to  you  the  virtue  of  every  one  of 
them. 

Asafoetida  is  the  hottest  and  finest  of  the  resins  and  the 
most  dissolvent  of  them.  10 

Sagapenum  (gum  of  Ferula  Persica)  is  hot,  fine  and  clean¬ 
sing  ;  it  lessens  scars  in  the  eye,  and  is  useful  in  cases  of 
cataract  and  dimness  of  sight  resulting  from  thickening 
(of  the  humours). 

Euphorbium,  (spurge)  is  fine  and  caustic.  15 

Myrrh  is  hot  and  dry  in  the  second  degree,  and  cleansing. 
Therefore  it  clears  away  scars  and  ulcers  which  occur  in 
the  eye  and  precludes  roughness. 

Frankincense  is  hot  in  the  second,  dry  in  the  first  degree. 

Opium  (poppy-juice)  is  cold  and  dry  in  the  fourth  degree.  20 

Gum  (resin,  gum-arabic)  is  dry  and  clogging. 

Tragacanth  (adragant-h)  is  clogging,  drying  and  glutinous. 

Galhanum  is  emollient,  dissolvent  and  calorific  in  the 
second,  drying  in  the  first  degree. 

SarcocoUa  (Persian  gum)  is  drying,  non-burning,  flesh-  25 
producing. 

Lycian  thorn-gum  is  dry  in  the  second  degree,  of  moderate  ^ ^ 
heat,  with  a  little  astringency,  clears  away  and  refines 
thickening  at  the  surface  of  the  pupil. 

Gum-ammoniac  is  emollient  and  dissolvent. 

Fenugreek ,  hot  in  the  second,  dry  in  the  first  degree,  5 
reduces  hard  swellings. 

Bose  :  there  is  astringency,  reducing  power  and  dryness 
in  it. 
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Glaucium  (horned  poppy) ;  there  is  in  it  astringency  com- 
0  combined  with  a  disagreeable  flavour^) ;  it  cools  with  an 
obvious  cold  and  is  of  an  earthy  and  watery  substance* 

Hypocyst- juice  is  astringent  and  strengthens  organs 
relaxed  by  moisture. 

Acacia  cools  in  the  second  and  dries  in  the  third  degree ; 

15  when  it  is  not  washed,  it  dries  in  the  first  degree.  ^ 

Atrofa  Belladonna  (mandragora)  is  cold  in  the  third 
degree,  and  in  its  fruit  (luff ah)  there  is  heat  with  moisture 
by  which  (two  qualities)  it  causes  lethargy ;  its  bark  is 
stronger  and  drier. 

20  Fennel  is  hot  in  the  third,  dry  in  the  first  degree,  and  is 
useful  in  cases  of  cataract  in  the  eye. 

Chamomile  is  hot  and  dry  in  the  first  degree,  thin,  dis¬ 
solvent,  relaxing  and  rarefying. 

Aloes  is  dry  in  the  third,  hot  in  the  last  stages  of  the  first 
degree.  It  causes  cohesion  of  ulcers  the  healing  (cicatri¬ 
sation)  of  which  is  difiicult(2),  repels,  reduces  and  cleanses. 

Starch  (amylum)  is  colder  than  wheat  and  drier ;  it  is 
5  clogging. 

Gall-nut  is  dry  in  the  third,  cold  in  the  second  degree. 
It  checks  lachrymation(3)  and  suppuration  (in  the  eyes) 
and  strengthens  the  organs. 

Saffron  is  astringent  and  hot  in  the  second,  drying  in 

10  the  first  degree  and  matures. 


P)  Gal.  De  Simpl.  1.  VI,  c.  3,  No.  5  :  rXauxtov  crxucpst  jaexa  tivq? 
aTjSta?  with  a  certain  disagreeable  taste.  Hunain  renders  it  by  tho 

words  laisa  bi-'adhib,  i.e.  }  i.e.,  without  being  palatable. 

(a)  Gal.  De  Simpl.  1.  VI,  c.  1,  No. 25  :  taxon  Be  xx  Bi)(7£7iouXa)xa  xtov* 
eXxtov . 

(3)  Gal.  ibid. 
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Wild  pomegranate  (Balaustium)  is  cold,  dry  and  astringent. 

Malobathrum  and  spikenard  are  both  hot  in  the  first, 
dry  in  the  last  stages  of  the  second  degree.  There  is  as- 
tringency  and  acridity  in  them. 

Cassia  is  hot  and  dry  in  the  third  degree  and  thin.  There  15 
is  pungency,  arresting  and  dissolving  power(1)  in  it. 

Cinnamon  is  hot  in  the  third  degree,  dry  and  thin. 

Polygonum  (aviculare)  is  astringent  and  cold  in  the 
third  degree,  dissipates  fluxions  from  ulcers  and  makes 
them  heal.  20 

Amomum  is  hot  and  dry  in  the  second  degree  and  matures. 

Hematite  is  acrid  and  dry  and  useful  in  cases  of  roughness 
(trachoma)  of  the  lids.  It  keeps  down  excess  of  flesh 
in  ulcers(2). 

nr 

Salt  is  cleansing,  dissolvent,  drying. 

Rock-salt (3)  is  thinner  and  stronger  than  salt. 

The  two  arsenics (4)  are  caustic. 

Rust  is  dissolvent  and  reduces  flesh. 


(!)  Hunain  renders  by  the  words  taqli'  AaA  ( cutting )  and  tahlU 

{dissolving)  the  phrase  of  Galen  {Be  simpl.  1.  VII.  c.  10,  No.  11,  ed. 
Kuhn,  vol.  XIII,  p.  13  :  TEpivei  te  apt, a  xal  oiacpopei  ta  xava  to 
owaa  7rsp'TTa,  (the  Cassia)  cuts  short  and  disperses  at  the  same 
time  the  superfluities  in  the  body. 

(2)  Galen  :  TTjX£i  yap  xai  Otacpopsd  TTjV  oapxa.  for  if  dissolves  flesh 
and  carries  it  away. 

(8)TheArabicwordw?i5AadfrjiU y  corresponds  sometimes  to  a-cppoviTpov 

{ aphronitron )  of  Galen,  Be  Sim.pl.  IX.,  c.  3,  No.  5,  and  of  Biosc.  I.V., 
c.  130.  Which  is  a  coarse  potash  or  soda.  Later  it  took  on  the  sense  of 
ammoniac.  See  note  p.  88.  Hunain  is  not  consequent  in  his  translation. 

(4)  Biosc.  I.V.,  c.  120  describes  the  two  kinds  of  yellow  arsenic,  one 
fine  the  other  coarse.  Gal.  Be  Simpl .  I .  IX,  c.  3,  No.  4,  speaks  only 

about  appsvtxov. 
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Cadmia  (calamine)  is  drying,  astringent  and  cleansing. 
It  is  intermediate  between  hot  and  cold  ;  when  it  is  burnt 
and  washed,  it  dries  without  biting  (corrosion).  It  is 
useful  in  cases  of  ulcers  in  the  eye  which  require  filling 
upf1),  especially  those  which  are  humid. 

Salt-petrel2)  diminishes  and  repels  thick  and  viscous 
super  thirties  (3). 

Red  vitriol  (4)  is  caustic  and  severely  astringent. 

Lead  is  cold,  and  when  burnt,  drying  and  acrid  ;  when 
it  is  washed,  it  is  not  corrosive. 

Stibium  (sesquichloret  of  antimony)  is  drying  and  as¬ 
tringent. 

Blue  vitriol( 5)  is  violently  astringent  with  extreme  heat ; 
it  dries  up  humid  flesh. 

White  vitriol (6)  is  astringent,  hot,  caustic  and  fine.  When 
it  is  burnt,  its  fineness  is  increased  and  its  corrosiveness 
diminished. 

Burnt  copper  is  hot  and  astringent.  When  it  is  washed, 
it  heals  wounds  in  tender  bodies(7). 


(x)  Galen  :  xol  7rX7|puxjsco<;  eXxt]  cebpisva. 

(2)  Nc'xpov  is  probably  only  potash  (acppbv  vtrpov)  refined.  The 
Arabic  name  is  bauraq  (borax). 

(3)  Galen:  XeitTuvei  too?  Tioe/plq  x ai  yXiayooix;  yupovq. 

(4)  Arabic  zdg ,  corresponding  to  Galen’s  (No.  20)  cwpu  ( sory ). 
See  Ibn  al  Baitar,  No.  1080.  It  is  coarse,  unclean  sulphate  of  copper* 

(5)  Arab,  qalqant,  ^aXxavOo;  ( chalJcanthos ).  Ibn  al  Baitar,  No.  1080, 
calls  it  green.  It  is  a  mixture  of  sulphate  of  copper  and  iron. 

(6)  Arabic  qalqadis  yaXxTxt?  ( chalkitis ).  It  is  sulphate  of  zinc  ; 
all  these  vitriols  were  naturally  unclean  and  coarse,  mixed  one  with 
another. 

The  fourth  kind  which  the  Arabs  knew,  qulqutar  is  yellow  vitriol, 
perhaps  the  ij^ao  ( misy )  of  Diosc.  and  Galen. 

(7)  Galen  often  calls  the  bodies  of  women,  children  and  eunuchs 
tender,  soft  (a7caXa)  and  advises  milder  remedies  for  them. 
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White  lead  is  cold  and  clogging. 

Aeris  flos (3)  is  finer  than  burnt  copper  and  scales  of 
copper.  Therefore  it  cleanses  roughness  (trachoma)  of 
the  lids. 

Psoricum  (itch-salve)  is  a  remedy  prepared  with  white 
vitriol  and  litharge  which  are  pounded  with  vinegar  and 
put  in  a  pipkin  and  buried  in  a  dung-hill  during  the  summer 
for  forty  days.  It  is  more  drying  and  less  biting  than 
white  vitriol  and  finer  than  it. 

Washed  tutty  dries  without  biting,  is  useful  in  cases 
of  pustules,  ulcers  and  suppuration  occurring  in  the  eye. 

Scales  of  iron  are  drying  and  acrid  and  useful  in  cases 
of  malignant  ulcers. 

Scales  of  copper  reduce  flesh  and  melt  (it).  All  (kinds  of) 
scales  are  biting  and  fine. 

Gall  of  any  kind  is  hot,  dry  and  refining.  When  it  is 
mixed  with  fennel- juice,  it  sharpens  the  vision. 

White  of  eggs  is  glutinous  and  clogging. 

Milk  is  clogging  and  cleansing  on  account  of  the  watery 
moisture  which  is  in  it. 

Burnt  horn  is  cold,  dry  and  clogging. 

Castor  is  hot,  dry,  repelling  and  maturing. 

These  are  the  kinds  of  ophthalmic  remedies  and  their 
faculties.  Their  species  are  seven  : — 

(1)  Obstructing. 

(2)  Opening. 

(3)  Cleansing. 

(4)  Putrefactive. 

(5)  Astringent. 

(6)  Maturing. 

(7)  Narcotic. 


(x)  Arabic  zahr  nuhas  yaXxou  avOo?  ( chalkou  anthos)  ;  red  oxyde  of 
copper. 
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The  Remedies  according  to  their  Species. 

Those  of  the  first  species,  i.e.  the  obstructing (1)  are  of 
two  kinds (i)  earthy  and  dry,  (ii)  cold  and  glutinous. 

The  earthy  and  dry  are  applied  to  dry  up  thin  and  hot 
fluxions — especially  when  these  accompany  an  ulcer — 
after  purging  the  body  and  clearing  the  head  and  after 
the  discharge  has  been  checked.  For  they  dry  up  the 
moisture  in  a  moderate  manner  and  prevent  the  moisture 
confined  in  the  arteries  of  the  eye  from  penetrating  through 
its  inner  skins.  If  the  discharge  is  not  checked,  it  (the 
remedy)  cannot  be  applied,  as  on  its  application  the  pain 
would  increase,  because  the  inner  skins  of  the  eye  would  be 
distended  by  the  increase  of  moisture  and  they  would 
possibly  become  ruptured  or  ulcerated.  The  efficacy 
of  these  remedies  is  apparent  only  after  some  time,  so 
that  we  are  obliged  to  apply  them  when  there  is  an  ulcer 
in  the  eye  or  a  perforation  of  the  cornea  and  a  prolapse 
of  the  uvea,  accompanied  by  a  biting  discharge. 

For  sometimes  we  cannot  apply  any  one  of  the  other 
drying  remedies,  because  their  astringency  prevents  the 
moisture  from  flowing  out,  and  the  pain  would  thereby 
be  increased.  The  hot  remedies  increase  the  corruption 
of  the  moisture,  when  its  corruption  originated  outside 
the  eye  in  another  organ  and  then  flowed  into  the  eye. 

When  it  (the  corruption)  is  from  the  eye,  the  relaxing, 
dissolvent  and  maturing  remedies  evacuate  the  moisture, 
but  they  do  not  fill  up  the  ulcers  and  cause  them  to  cicatrise, 
and  they  do  not  contract  the  prolapse. 

The  bitter,  acid  and  nitrous  remedies  are  corrosive, 
exciting  and  irritating.  It  is  obvious  that  a  disease  of 
this  nature  cannot  be  cured  except  by  medicines  which 


P)  Here  is  one  of  the  rare  places  where  Hunain  does  not  translate  a 
Galenic  expression  literally.  Galen  ( De  Corny.  Med.  sec.  Locos,  l.  IV.,  c. 
1,)  says :  Ilepi  aSrjXTtov  cpapgaxcov,  i.e.  on  the  non-pungent 
remedies.  The  following  part  of  Maqala  VII  follows  Galen  De  Simpl. 
l.  IV.,  c.  1-9  (Kuhn  XI,  p.  617-649)  and  De  Comp.  Med .  sec.  Locos , 
IV,  cap.  1  (Kuhn  XII,  p.  696-798). 
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are  of  moderate  or  nearly  moderate  heat  or  cold,  because 
these  are  not  corrosive.  Such  are  washed  tutty,  starch, 
burnt  and  washed  cadmia,  burnt  and  washed  lead,  washed 
white  lead  and  washed  stibium ;  but  these  differ  also, 
(as  follows)  :  the  cadmia  (calamine)  e.g.  cleanses  only 
slightly  when  washed,  either  with  or  without  (previous) 
burning.  Tutty  is  slightly  acrid  only.  The  same  is  (true 
of)  washed  and  burnt  lead  and  burnt  white  lead.  Starch, 
when  examined  after  having  been  washed,  is  found  to  be 
free  from  acridity,  pungency,  heat  and  cold.  All  these 
are  called  without  quality ,  because  there  is  no  evident  quality 
in  their  flavour  or  smell.  When  they  have  a  slight  smell 
or  taste,  they  dry  without  biting. 

Then,  concerning  those  of  the  clogging  remedies  which 
are  moist  and  glutinous,  they  are  applied  in  ophthalmic 
remedies  for  four  reasons  :  the  first  reason  is  that  they  are 
not  corrosive  and  therefore  not  painful  to  the  eye.  The 
second  is  that  they  overcome  by  their  glutinousness  the 
roughness  which  arises  from  the  sharpness  of  the  moisture 
flowing  to  the  eye,  and  they  wash  it ;  and  when  they  do 
so,  the  pain  caused  by  it  (the  roughness)  ceases.  The  third 
reason  is  that  most  of  the  watery  moisture  remains  in  the 
eye  ;  this  is  necessary,  lest  it  should  be  irritated  by  the 
repeated  raising  of  the  lid  (by  the  physician)  (1).  The 
fourth  is  that  the  eye  is  an  organ  of  sensitiveness.  Now, 
most  of  the  remedies  applied  to  the  eye  are  of  a  stony  consis¬ 
tency,  because  they  are  not  intended  to  remain  it  it.  But 
they  are  all  rough,  and  wdien  they  meet  a  sensitive  organ, 
they  hurt  it.  Therefore  physicians  have  adopted  the  prac¬ 
tice  of  mixing  with  the  ophthalmic  remedies  something 
which  softens  their  roughness.  Such  remedies  are  :  the 


P)  L  better  than  C  JjUf.  Hirschberg  and  Lippert  (cAli  b.  c I sd 

p.  38)  translate  erroneously,  “ .  that  one  may  not  be  obliged  to 

bandage  the  eye  on  account  of  the  frequency  with  which  the  eye  has  to 
be  opened.”  The  real  meaning  is  that  one  would  be  obliged  to  put  in 
the  remedy  frequently  and  to  open  the  eye  several  times  a  day,  if  the 
remedy  did  not  contain  clogging  faculties. 
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thin  part  of  the  white  of  eggs,  juice  of  fenugreek,  milk, 
gum-water,  water  of  adraganth  ;  some  of  these  are  mixed 
together.  The  thin  white  of  eggs  strengthens  only,  and  is 
neither  warming  nor  chilling.  Fenugreek  possesses  dissolving 
and  heating  properties  in  equal  degrees  ;  therefore  it  soothes 
many  of  the  painful  eye-diseases.  Milk  is  also  cleansing 
on  account  of  the  watery  moisture  which  is  in  it.  There¬ 
fore  these  two  are  both  added  to  the  remedies  which  fill 
up  ulcers,  since  ulcers  require  cleansing.  It  is  necessary 
to  use  the  milk  (mixed)  in  equal  parts.  Water  of  gum  and 
adraganth  are  like  gum  and  adraganth  (themselves).  They 
are  used  in  the  concoction  of  eye-salves  and  to  wash  out 
hot  moisture  from  the  eve. 

The  remedies  of  the  second,  species  i.e.  those  which,  by 
virtue  of  their  dissolving  and  acid  qualities,  remove  obs¬ 
tructions  are  applied  to  pustules  and  matter  in  the  cornea 
which  are  persistent,  the  maturing  remedies  having  availed 
nothing  and  failed  to  bring  about  dissolution.  They  are 
also  employed  in  cases  of  hardened  swellings  in  the  inner 
skins  of  the  eye.  They  are  mixed  in  equal  parts  with 
maturing  remedies.  They  are  fenugreek,  gum  of  Ferula 
Persica,  euphorbium,  gum-ammoniac,  cinnamon,  amomum, 
acorus  calamus,  cassia,  malobathrum  and  spikenard. 
They  differ  one  from  another  in  as  much  as  cassia,  malo¬ 
bathrum  and  spikenard  are  acrid  ;  whilst  the  other  previously 
mentioned  (remedies)  are  not  acrid.  The  remedies  which 
are  applied  in  the  first  stages  of  cataract  are  of  this  species, 
as  e.g.  galls  with  fennel-juice. 

The  remedies  which  are  of  the  third  species  i.e.  the  clean¬ 
sing  (species)  are  sometimes  of  little  cleansing  power  and 
non-corrosive.  They  are  applied  to  unhardened  scars  and 
to  ulcers,  as  e.g.  cadmia,  frankincense,  burned  horn  of  deer, 
horn  of  goat,  aloes  and  rose.  Galen  says  in  several  places 
that  stibium  acts  in  the  same  way.  The  difference  between 
them  is  that  cadmia  is  of  equal  heat  and  cold,  and  frankin¬ 
cense  is  more  inclined  to  heat  and  is  therefore  pain-soothing 
and  maturing,  but  less  cleansing.  Burnt  horn  is  cold  and 
dry.  Aloes  possesses  the  same  properties  as  the  rose, 
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combining  bitterness  with  which  it  cleanses  with  acridity 
with  which  it  contracts  and  causes  ulcers  to  cicatrise. 
There  are  others  of  strong  cleansing  properties  which  are 
applied  in  cases  of  pterygium,  scab  ( trachoma )  and  itching 
(psor ophthalmia)  of  the  lids,  as  well  as  in  cases  of  hard  scars, 
because  they  refine  and  clear  them  away.  Such  are  scales 
of  copper,  burnt  white  vitriol,  burnt  copper,  oxyde  of  copper, 
red  vitriol,  rust,  potash  and  itch-salve  ( psoricum ).  All 
these  remedies  are  biting,  but  the  least  biting  is  burnt 
white  vitriol,  and  when  it  is  washed,  its  pungency  is  decreased 
and  its  cleansing  faculty  diminished  as  much  as  the  pungency 
is  diminished. 

The  remedies  of  the  fourth  species  i.e.  the  putrefactive, 
are  used  to  remove  roughness  and  trachoma  when  they 
are  of  long  standing  and  have  become  hardened,  and  for 
removing  chronic  hard  and  sclerotic  pterygium,  and  in 
cases  of  chronic  psorophthalmia  of  the  lids.  They  are  : 
the  two  arsenics,  red  and  white  vitriol ;  these  remedies  are 
mixed  with  the  cleansing  remedies  which  we  mentioned 
before. 

The  remedies  of  the  fifth  species  are  astringent.  Some  of 
them  are  of  moderate  astringency  and  are  used  for  checking 
suppuration  in  ophthalmia,  ulcers  and  pustules.  They 
are  e.g.  rose  and  rose-water,  spikenard,  malobathrum, 
saffron,  horned  poppy,  hypocist,  pounded  frankincense, 
hematite  and  polygonum.  Acacia  and  juice  of  unripe  grapes 
are  more  astringent  than  these.  But  as  they  are  juices, 
which  flow  quickly  out  of  the  eye  and  do  not  remain  in  it 
as  long  as  earthy  remedies,  they  do  not  cause  much  harm. 
There  are  others  which  are  strongly  astringent ;  they  are 
not  used  to  arrest  suppuration,  because  the  pain  caused  by 
their  roughness  is  greater  than  their  efficacy  in  checking 
suppuration.  They  are,  on  the  contrary,  used  in  two 
ways  :  either  they  are  mixed  with  the  remedies  which  shar¬ 
pen  the  sight  by  contracting  the  eye  or  else  they  are  used  to 
remove  roughness  of  the  lids.  They  are  :  wild  pomegranate 
flowers,  unripe  gallnuts,  bark  of  frankincense,  scales  of  iron 
and  blue  vitriol;  those  of  them  are  the  strongest  and  the 
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most  efficacious  in  eradicating  roughness  which  are  earthy 
and  hard.  Those  of  them  which  are  juices,  like  hypocist, 
acacia,  juice  of  unripe  grapes  and  horned  poppy,  are  washed 
away  and  flow  out  quickly  from  the  eyes  with  the  tears  ; 
they  do  not  remove  roughness  (trachoma) (1). 

The  remedies  of  the  sixth  species  are  emollient.  We 
apply  them  in  cases  of  tumours  and  other  eye-diseases  which 
are  accompanied  by  moisture,  such  as  pustules  and  matter 
which  is  secreted  inside  the  cornea,  (the  hypopyon)  in  the 
first  stages  alone  ;  for  the  later  stages  it  must  be  mixed  with 
the  remedies  which  dissolve  and  those  which  are  used  for 
hard  swellings.  These  are  :  myrrh,  saffron,  castor,  frankin¬ 
cense,  juice  of  fenugreek,  Indian  Lycium-gum,  Persian 
gum,  galbanum  and  juice  of  melilot.  They  are  emollient 
and  at  the  same  time  dissolvent.  Their  difference  is  that 
myrrh  is  the  most  dissolvent  of  all.  Saffron  is  less  dissol¬ 
vent  than  myrrh,  and  possessed  of  moderate  astringency. 
Frankincense  is  less  dissolvent  still  than  these  (two),  but 
possesses  cleansing  properties  and  is,  for  this  reason,  applied 
in  cases  of  ulcers.  Lycian  gum  is  likewise  cleansing  and 
somewhat  acrid.  Castor  is  the  most  repelling  and  refining. 
Persian  gum  is  equally  dissolvent,  and  galbanum  still  more 
so.  Melilot  is  acrid  and  resembles  saffron.  Fenugreek 
dissolves  but  is  not  acrid. 

The  remedies  of  the  seventh  species  are  the  narcotics. 
They  are  used  when  the  pain  is  so  overwhelming  that  the 
death  of  the  sufferer  is  to  be  feared,  in  particular  when  this 
(acute  pain)  is  present  in  (cases  of)  corrosion,  rupture  and 
ulcers.  It  is  necessary  to  apply  these  remedies  with  caution, 
as  they  weaken  and  sometimes  destroy  the  vision  ;  therefore 
it  is  best  to  use  them  sparingly  and  to  put  them  aside  for 
cases  of  urgent  necessity,  and  even  then  not  to  apply  them 
continuously  but  only  for  a  short  time,  until  the  pain  has 
been  assuaged.  After  it  has  been  relieved,  we  apply  the 
calorific  eye-salves  such  as  are  prepared  with  cinnamon. 


P)  These  are  very  judicious  remarks  which  correspond  to  our  actual 
experience  of  treatment  of  trachoma. 
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Those  remedies  are  opium,  juice  of  Atropa  Belladonna 
^mandragora)  and  the  like. 

We  have  given,  in  a  short  summary,  the  categories  and 
kinds  of  ophthalmic  remedies  and  the  places  to  which 
they  are  to  be  applied.  Were  I  not  of  the  opinion  that 
this  book  composed  for  one  person  must  not  only  reckon 
with  his  intelligence  (alone)  but  also  with  that  of  all  those 
who  (may)  look  into  it,  I  should  have  contented  myself 
with  what  I  have  explained  to  you,  without  adding  anything 
more  concerning  the  knowledge  of  eye-diseases.  But, 
since  I  have  observed  this,  I  shall  compose  another  kind 
(of  treatise),  in  which  I  will  comment  on  the  treatment  of 
every  one  of  the  eye-diseases. 

End  of  the  Eighth  Treatise ,  on  the  Remedies  of  the  Eye , 
their  Categories,  and  the  Art  of  their  Application ,  by  Hunain 
ibn  Is-haq. 
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The  Ninth  Treatise  on  the  Treatment  of  Eye=  Diseases. 

We  intend  to  write  down  the  treatment  of  every  one  of 
the  diseases  which  we  have  enumerated  and  the  symptoms 
of  which  we  have  described  in  the  sixth  treatise.  We 
begin  with  the  first  diseases,  then  (we  continue)  with  the 
following,  one  by  one,  until  we  end  with  the  last  mentioned 
disease.  The  first  mentioned  disease  was  ophthalmia 
(conjunctivitis).  But  as  ophthalmia  is  a  kind  of  swelling 
(oedema)  and  sometimes  accompanied  by  severe  pain,  I 
prefer  to  set  down  for  you  first  an  exposition  of  the  causes 
of  oedema  in  general,  its  kinds  and  their  treatment,  and 
the  causes  of  pain,  its  kinds  and  their  treatment.  Then 
I  shall  explain  to  you  the  special  treatment  of  oedema  of 
the  eye  and  its  pain. 


Swellings  (x). 

Know  that  every  swelling  arises  from  a  flow  of  matter 
into  one  of  the  organs  ;  the  causes  of  this  flow  are  partly 
external,  partly  internal. 

The  external  causes  are  such  as  a  blow,  a  wound,  a  bruise, 
a  dislocation,  a  fracture,  a  strain,  and  the  like. 

The  internal  causes  are  abundant  superfluities  inside 
the  body  and  a  tendency  on  the  part  of  the  limb  suffering 
from  oedema  to  receive  the  superfluity.  This  tendency  is 
due  to  four  predisposing  conditions,  either  weakness,  or 
lack  of  coherence  and  dilation,  of  the  pores,  over-great 
sharpness  of  temper,  or  natural  position  (in  the  body). 
Concerning  the  weakness  of  limbs,  it  may  be  natural,  as 
e.g.  the  weakness  of  the  skin,  since  nature  intended  that  it 


P)  The  next  section  partly  follows  Galen’s  De  Tumor ibus  praeter 
Naturam  (ed.  Kuhn,  vol.  VII,  p.  705-732).  Inflammatory  swelling 
and  neoplastic  tumours  are  treated,  following  Galen,  on  the  same  scale. 
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should  be  weak  (*),  in  order  that  it  (the  skin)  might  be  able 
to  receive  the  superfluities  of  the  internal  and  noble  organs. 
Or  it  may  be  accidental,  owing  to  disease  or  acute  inactivity. 
As  for  the  expanded  organs  to  which  enlarged  canals  lead, 
they  are  like  the  loose  flesh  which  is  in  the  neck,  the  armpit 
and  the  groin  and  whose  Greek  name  is  a.Sevs<;  ( adenes , 
(jlartds)  (2). 

As  for  eczema  (3)  it  increases  in  an  organ,  when  its  heat 
increases.  The  increase  of  heat  is  either  a  natural  one, 
like  that  of  flesh,  or  an  accidental  one  from  pain  occurring 
in  it  or  from  severe  itching.  Or  it  may  happen  as  a  result 
of  its  natural  position,  as  the  limb  easily  receives  the  su¬ 
perfluity,  when  it  (the  lim)  lies  low,  since  it  is  a  natural 
tendency  of  humours  to  gravitate  downwards.  Therefore 
gout  mostly  attacks  persons  who  have  an  abundance  of 
superfluities  ;  in  accordance  with  those  reasons  the  residue 
flows  to  the  limb  which  swells  (4). 

The  residue  itself  is  either  a  moisture  or  a  wind  (jmeuma, 
rheum).  The  moisture  is  either  blood  or  a  fluid  (humour), 
phlegm  or  black  gall.  But  yellow  gall  does  not  provoke 
swelling  on  account  of  its  thinness.  When  the  blood  is 
(of)  moderate  (heat)  not  of  excessive  heat,  the  swelling 


p)  See  Galen,  De  Causis  Morborum  c.  6  (ed.  Kuhn,  vol.  VII,  p.  25) 
where  he  calls  those  organs  weak  which  were  not  created  for  action 
(Ivsoys'.oc),  but  for  service  (yoei a)  only.  Such  an  organ  is  the  skin, 
a  covering  without  digestive,  blood-forming,  respiratory  or  motor  faculty, 
only  made  to  protect  and  for  the  excretion  of  “  superfluities.  ” 

(2)  Following  Galen,  Methodus  Medendi,  l.  XIII,  c.  5  (ed.  Kiihn> 
vol.  X,  p.  881-882). 

P)  Scab  (Arab:  garab  <—> is  here  according  to  Lane’s  Arabic- 
English  Lexicon  vol.  I,  p.  403  a  gross  humour,  arising  beneath  the  skin  ; 
from  the  mixture  of  the  salt  phlegm  (after  al  Fayyumi’s  Misbdh ^ L  A* 

i.e.,  what  we  call  to-day  dermatitis,  eczema  with  swelling  of  the 
skin.  Galen  calls  it  <j/d)oa  {psora). 

(4)  This  chapter  partly  follows  Galen’s  De  Tumoribus  praeter  Naturam 
(ed.  Kuhn,  vol.  VII,  p.  705-725),  partly  Aetius ’  ophthalmology  (ed. 
Hirschberg,  Leipzig,  1899)  c.  85,  the  latter  following  lost  parts  of  Galen’s 
works . 
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caused  by  it  is  called  (p'XeyyovV)  (phlegmone).  When  the* 
beat  in  it  prevails  and  it  (tbe  blood)  is  thin  and  near  to 
tbe  yellow  gall,  tbe  swelling  provoked  by  it  is  called  redness , 
and  its  Greek  name  is  eputftjrs'Xac;  {erysipelas).  When  it 
20  is  of  tbe  afore-mentioned  beat  but  bard,  and  when  it 
generates  carbuncles,  i.e.  small-pox,  and  its  Greek  name  is 
avOpaJ  ( anthrax )  (1).  Fluid  produces  a  swelling  called 
inflation,  tbe  Greek  name  of  which  issfjL©u<77)aa.  {emphysema). 
Phlegm,  if  thin,  produces  a  kind  of  inflation  tbe  Greek 
25  name  of  which  is  olc>Y)u<x  {oiderna).  If  it  is  harder  and 
putrescent,  it  generates  a  swelling  in  tbe  heart  of  which 
is  a  honey-like  substance  and  of  which  the  Greek  name  is 
p,s‘Xtx,7)ptk  (melikeris)  (2).  If  it  is  thicker  and  dryer,  it 
produces  a  swelling,  in  the  interior  of  which  is  a  gruel- 


P)  Here,  as  in  many  other  passages,  both  MSS.  give  only  some  of  the 
letters  of  the  Greek  word  without  diacritical  points  (  ).  In  this 

passage  the  text  can  be  restored  in  accordance  with  Galen's  De 
Tumor,  cap.  5  (Kuhn  VII,  p.  719)  ;  it  must  be  avQpaxe;  ( anthrakes ) 
(carbuncles).  The  Arabic  author  here  again  as  in  chap.  VI  (see  note  p)  on 
page  57)  erroneously  identifies  carbuncles  or  anthrax  ( gamra  o j3^) 

with  small-pox  ( gadari  jh>)  which  were  unknown  to  Galen. 

But  the  Latin  D  likewise  reads  variola  G  variolas.  There  exists 
no  Greek  word  for  small-pox,  not  even  to-day,  when  it  is  called 
by  an  euphemistic  roundabout  term  taken  from  the  New  Testament 
eoAoyta  ( eulogia ,  blessing).  ■  I  find  the  first  mention  of  small¬ 
pox  (gadari)  in  the  works  of  Yahyd  ibn  Mdsawaih  U  ^ 

(d.  243  a.h.,  857  a.d.),  Hunain’s  teacher.  The  first  famous  description 

of  small-pox  we  owe  to  Muhammad  ibn  Zakariya  ar-Rdzi  l  jTj  ^ 

(Rhazes)  (d.  311  a.h.  923  a.d.)  First  edition  by  Channing , 
Razes  de  Variolis  et  Morbillis.  Arabice  et  Latine.  London,  1766. 

(2)  This  Greek  word  is  mutilated  in  M.S.  L  and  omitted  in  C  and  in 
the  Latin  translation  D,  but  Latin  C  reads  quasi  mel  coctum  (like  boiled 
honey).  It  must  be  reconstructed  in  accordance  with  Aetius  and  lAli 

b.  Isa  A.  d-  -lb  c*  30)  [jLsXixY|Cp  (melikeris,)  in  Arabic 

shahdiyya  A  which  means  a  tumour  of  the  structure  of  a  honeycombs 
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like  mass  ;  its  Greek  name  is  aOspcoya  ( atheroma )  f1).  If 
it  is  (still)  more  thick  and  dry,  it  generates  a  tumour  in  the 
interior  of  which  is  something  like  tallow  ;  its  Greek  name 
is  crTsdcTwg.a  ( steatoma )  (2).  If  it  is  extremely  hard  and 
dry,  it  generates  a  callosity  (3).  As  for  black  gall,  it 
generates  cancer  (4).  Concerning  wind  (rheum)  it  provokes 
inflation  (5).  These  are  the  categories  of  swellings. 

Treatment  of  Swellings  (Tumours).  • 

Tueirt  reatment  varies :  concerning  the  swelling  produced 
by  temperate  blood,  if  there  is  an  external  reason  for  it 
— and  there  is  no  plethora — it  is  treated  with  dissolvent 
and  relaxing  remedies.  If  it  is  necessary  to  open  and  scarify 
(the  tumour),  this  may  be  done  without  fear.  If  it  comes 
from  an  internal  cause,  dissolvent  and  relaxing  remedies 
must  not  be  applied  straight  away,  as  their  dissolvent 
faculty  acting  on  the  organ  itself  attracts  more  (bad  humours) 
to  it  than  it  dissolves.  And  also  the  remedies  which  sup¬ 
press  the  flow  of  matter  must  not  be  applied  immediately, 


O  For  gruel  the  word  ardahalag  is  here  used,  from  the 

Persian  ardahala.  The  Arabic  word  for  gruel  is  khabis  {Dozy, 

vol.  I,  p.  18),  for  atheroma  sal'a  {'Ali  b.  'Isa,  a  >  II.  so). 

(*)  The  Arabic  word  is  to  be  fomid  in  'All  b.  'Isa,  ^  ^c.  II,  30  : 

ft 

shahmiyya  . 

(3)  In  Arabic  gasd.  It  must  correspond  here  to  Galen's  crx'y po<; 

( sJcirrhos )  and  to  Aetius '  yayyXiov  {ganglion),  i.e.  fibrous  tumour. 
In  the  later  Arabic  medical  works  it  takes  on  the  signification  of 
crxXiripopQaXpda  {slcler ophthalmia),  {sklerotes)  or  cjxXTjpwga 

{skleroma),  an  induration  with  stiffness  and  rigidity.  'All  b.  ' Isa  calls 
it  very  hard  flesh,  slipping  under  the  touch ;  it  is  a  kind  of  scrofula 

{khanazir  j  u>- ) . 

(4)  Galen,  De  Turn,  praet.  Nat.  c.  5,  xocpxtvo?  {karkinos). 

{* *)  Galen ,  Ibid.  7rv£up.omofft<;  {pneumatosis).  The  Arabic  term  for 
this  as  well  as  for  otOT|[xa  ( oidema )  and  I tx® u q'({ na ( emphysema)  is  intifdkh 
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in  order  not  to  drive  back  the  superfluity  into  the  noble 
organs.  On  the  contrary,  it  is  desirable  that  the  whole 
body  be  first  purified  by  application  of  leeches  and  that 
after  this  checking,  drying  and  moderating  remedies  be 
applied  to  the  swollen  limb  ;  this  in  order  to  prevent  the 
flow  of  matter  by  checking  in  and  to  prevent  the  (humour 
from)  flowing  to  the  limb  by  drying  it  up,  and  to  strengthen 
the  limb  in  order  that  it  may  resist  that  which  is  in  it,  and 
to  remove  the  suppuration  from  it  by  moderating  it ;  this 
moderation  is  achieved  by  correcting  its  temper  and  casting 
out  any  disproportion  in  it  (the  disposition). 

Now,  you  must  know  that  this  swelling  has  four  stages  : 
beginning,  increase,  culmination  and  decline  (*).  Well,  in  the 
first  stage  it  is  best  to  apply  only  the  afore-mentioned  remedies 
and  the  checking  ones.  During  the  decline,  when  the  heat 
is  mitigated  and  the  thin  (matter)  dissolved  and  the  thick 
left,  it  is  best  to  apply  only  relaxing,  dissolvent  and  evacua¬ 
ting  remedies.  In  the  intermediate  stages  it  is  best  to 
apply  remedies  compounded  of  the  two  kinds  astringent 
and  evacuating.  But  the  astringent  kind  is  to  be  used 
more  during  the  increase  and  less  during  the  culmination. 
Often  the  pain  being  of  excessive  severity  prevents  us  from 
using  astringent  remedies  during  the  first  stage,  or  obliges 
us  to  apply  the  soothing  remedies  which  we  mentioned 
in  the  fourth  category  of  this  book.  But  if  the  pain  is  not 
excessive,  it  is  not  desirable  that  they  should  be  applied. 
This  is  the  treatment  for  swellings  produced  by  temperate 
blood. 

Concerning  the  swelling  produced  by  blood  of  excessive 
heat  near  the  yellow  (bile),  that  which  is  called  redness 
(erijsvpehs)  (2),  it  must  be  treated,  if  provoked  by  an  external 
cause,  from  the  very  beginning  with  relaxing  and  evacuating 


P)  This  is  Galen’s  doctrine  written  in  many  of  his  books:  De  Optima 
Sezta.  c.  32  De  Morb.  Temp.  c.  2,  De  totius  Morbi  Temp.  c.  1.  De  Crisibus, 

c.  2). 

(2)  Following  Galen’s  Methodus  Medendi,  l.  XIV,  c.  3  (ed.  Ktihn. 
vol.  X,  p.  950-951). 
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remedies,  and,  if  provoked  by  an  internal  cause,  by  purging 
the  body  with  a  remedy  (calculated)  to  loosen  the  yellow 
bile.  If  this  be  difficult,  bleeding  should  be  employed 
and  afterwards  cooling  and  moistening  remedies,  and  when 
the  heat  is  assuaged,  dissolvent  remedies  should  be  used. 

The  swelling  produced  by  hot  and  thick  blood  called 
carbuncle  (x)  is  accompanied  by  ulceration,  putrefaction  and 
corruption.  Therefore  it  is  convenient  first  to  let  blood, 
then  to  treat  the  ulcer  itself  with  hot  and  corrosive  reme¬ 
dies  and  to  destroy  the  corruption,  the  scurf  and  the  sur¬ 
rounding  parts  with  drying  remedies.  You  have  to  consider 
the  size  of  the  swelling  and  its  degree  of  heat.  If  it  is 
very  large,  apply  checking  medicines,  and  if  it  is  of 
excessive  heat,  do  not  overcome  it  with  strong  remedies. 

As  to  the  swelling  produced  by  watery  (blood),  its  treat¬ 
ment  lies  either  in  dissolution  or  in  incision.  \ 

The  first  type  of  the  swellings  caused  by  phlegm  is  treated 
in  the  early  stages  with  compound  remedies,  such  as  vinegar- 
mixture  and  alum  with  salt,  potash  and  lime-water.  It  is 
best  to  apply  first  mild  (remedies),  and,  if  these  are  not 
efficacious,  the  stronger  should  be  used,  and,  if  it  (the 
swelling)  is  obstinate,  the  checking  and  dissolvent  remedies 
should  be  applied  and  a  bandage  should  be  tied  more  tightly 
above  than  below  (2).  The  second  kind  of  swelling  caused 
by  phlegm  is  treated  in  a  threefold  manner,  by  dissolving, 
putrefying  and  repelling,  the  third  kind  by  two  only, 
putrefying  and  repelling,  as  it  cannot  be  dissolved.  The 
third  kind  is  to  be  treated  neither  by  dissolving  nor  by  putre¬ 
fying,  but  by  repelling  alone. 

A  callosity  is  caused  by  the  thickest  and  driest  of  phlegms, 
with  the  peculiarity  that  the  matter  in  it  is  not  of  the  type 
usually  found  in  the  other  kinds  but  is  scanty  and  chokes 

P)  Here  the  MS.  C  gives  the  correct  spelling  gamra  a ,  i.e., 
burning-coal,  carbuncle.  This  word  has  to  be  placed  in  the  .corres¬ 
ponding  text  p.  pf .  line  ^  instead  of  jadan  (small-pox).  See. 

p.  57  and  102. 

(2)  Galen  ( Meth .  Medendi,  l.  XIV,  c.  4,  ed.  Kuhn,  vol.  X,  p.  954) 
describes  here  the  application  of  a  bandage  with  sponges  soaked  in  di¬ 
luted  vinegar  and  so  on.  Equally  in  shorter  terms  in  Ad  Glaucon.  de 
Medendi  Methodo,  l.  II,  c.  5,  (ed.  Kuhn,  vol.  XI,  p.  102). 
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up  (4)  the  fine  pores  of  the  limb.  Therefore  it  is  to  be 
treated  with  the  softening  remedies  which  we  mentioned  in 
the  fourth  chapter.  Sometimes,  when  it  (the  callosity) 
20  occurs  in  the  aSe'ves  ( adenes ,v  glands),  we  also  treat  it 
with  putrefying  and  repelling  remedies.  The  callosity 
which  arises  in  black  gall  in  the  a &sve<;  ( adenes )  is  called 
/oi pxc  ( khoiras  (2),  (scrofulous  swelling  of  the  neck). 

The  swelling  generated  by  black  gall  is  cancer  (3).  In 
25  the  first  stages  of  its  growth  it  is  sometimes  curable,  but 
with  difficulty.  After  it  is  fully  developed,  it  cannot  be 
cured  by  remedies  but  only  by  excision.  But  this  inter¬ 
vention  is  difficult  for  three  reasons.  The  first  is  that  loss 
of  blood,  (haemorrhage)  may  occur,  if  it  happens  that  the 
30  limb  has  many  large  blood-vessels.  The  second  is  that  the 
principal  organs  suffer  if  we  put  a  ligature  on  a  vein.  The 
third  is  that  we  cannot  cauterise  every  place  after  excision, 
^  V 1  since  the  limb  in  question  may  be  in  the  vicinity  of  a  noble 
organ.  In  the  first  stages  of  its  growth  it  is  treated  by 
tempering  the  body  and  by  evacuating  the  tumorous  limb. 
The  tempering  of  the  body  is  achieved  by  purging  and  by 
5  regulation  of  diet.  Evacuation  is  first  effected  by  bleeding 
and  stimulation  of  the  menses  (4)  ;  afterwards  by  application 
of  remedies  which  relax  the  black  bile,  such  as,  epithymum 
with  whey.  As  to  diet,  it  must  be  temperate,  moist,  thin, 
soothing  the  acridity  of  the  black  bile,  such  as  barley-water, 
10  whey,  ormach,  amaranth,  vegetable  marrow  and  rock- 
fish.  If  we  proceed  in  this  manner,  it  either  heals  or  in¬ 
creases. 

(x)  The  Arabic  word  is  murtabak  dk  (entangled,  confused).  The 

Greek  parallel  expression  is  psotxx,..  sv  fjuxpoc?  r:6poi<;  too  jxoptou 
q  ^TjVcoOev...,  i.e.  wedged  into  the  small  pores  of  the  organ  (Galen,  De 
,tmpl.  Medic.,  1.  V,  c.  7.,  ed.  Kuhn,  vol.  XI,  p.  726). 

(a)  Mutilated  in  both  MSS.  '  The  Arabic  name  for  ^otpok  is  khandzir 
(scrofula).  In  C  the  word  may  be  read  Khinzir  (pig,  scropha.) 

(3)  Hunain  here  follows  Galen  Ad.  Glauconem  de  Medendi  Methodo 
l.  II.  c.  12,  (ed.  Kuhn,  vol.  XI,  p.  139  and  foil.). 

|  (4)  This  because  Galen  insists  on  the  frequency  of  cancer  in  the  breasts 

of  women  (Ad  Glauc.  ed.  Kuhn,  vol.  XI,  p.  141-142). 
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Inflation  (L)  due  to  wind  (2)  requires  compound  remedies 
which  are  refining,  dissolvent,  astringent  and  stopping 
(the  pores). 

Pain.  It  has  two  causes  :  a  violent,  sudden  change,  or 
interruption  of  continuity.  The  change  causing  the  pain 
is  either  from  a  cold  or  from  heat  (3).  We  are  not  here 
concerned  with  the  reason  why  the  change  causes  pain, 
whether  it  does  so  of  itself  or  by  bringing  about  an  interrup¬ 
tion  of  continuity.  That  which  arises  from  interruption 
of  continuity  is  caused  either  by  a  cut,  a  fracture  or  distention, 
and  these  belong  to  different  categories. 

Interruption  of  Continuity.  This  can  be  divided  into  three 
categories,  cuts,  contusions  and  tearing.  The  cutting 
objects  are  sharp  ;  they  are  either  sharp,  as  a  sword  is 
sharp,  or  sharp  in  quality  like  the  sharp  chyme.  The 
breaking  substances  are  either  hard  and  heavy  or  both, 
like  a  stone  from  outside  or  a  swelling  (tumour)  from  inside. 
The  tearing  asunder  is  caused  by  distention  ;  this  distention 
may  be  effected  either  by  an  object  being  moved  at  one 
end  sideways  in  a  direction  in  which  it  is  not  naturally 
predisposed  to  move,  whilst  the  other  end  is  quiescent,  or 
it  may  be  caused  by  something  surrounding  the  distending 
body,  when  this  increases,  or  by  some  quality  in  the  disten¬ 
ding  body  itself.  Thrb  which  distends  from  one  side  is 
like  a  rope.  That  which  distends  through  the  medium  of 
a  cavity  and  the  abundance  of  its  contents  is  either  a  humour 
or  a  wind  ( pneum ) .  The  quality  which  is  in  the  solid  body 
and  produces  distension  in  it  is  dryness  (4). 


fi)  Galen,  icvci)  piaTojcis 

(a)  Galen,  ibid.  (p.  101)  calls  it  TTveu^xa  ( pneuma  atmdd.es ), 

in  Meth.  Med.,  1.  XIV,  c.  7  7 cpudwoe?  (p.  physddes). 

(3)  Galen,  De  Symptomatum  Gausis,  l.  I.  c.  6  (ed.  Kuhn,  vol.  VII, 
p.  115  foil.). 

(4)  All  these  and  the  following  theoretical  explanations  are  abridged 
from  Galen,  De  Sympt.  Causis,  l.  I,  c.  6.  They  may  be  better  understood 
by  reading  the  Greek  original  and  also  repetitions  in  other  Galenic  books, 
e.g.  De  Locis  Affectis,  l.  II,  c.  8  (ed.  Kuhn  VIII,  p.  98)  where  he  com¬ 
pares  the  origin  of  the  distending  pain  in  nerves  with  the  manner  in  which 
lute -players  stretch  the  chords  of  their  instruments.  Moreover  in  Methodus 
Medendi,}.  XII,  c.  7.  (ed.  Kuhn,  vol.  X.  p.  855,  foil.). 
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It  is  obvious  from  our  explanation  that  the  causes  of 
pains  in  the  interior  parts  of  the  body  are  seven  :  too 
abundant  chyme,  wind  (rheum)  which  finds  no  outlet, 
a  big  or  hard  swelling  (tumour),  biting  chyme,  and  excess 
of  dryness,  heat  or  cold(1). 

When  it  proceeds  from  an  abundant  chyme ,  its  treatment 

lies  in  evacuation,  i.e.  evacuation  of  the  whole  body  as 

well  as  of  the  organ  from  which  the  residue  has  been  driven 

to  the  seat  of  the  pain.  Moreover  the  (normal)  temper 

must  be  restored  and  the  matter  must  be  drawn  awav 

*/ 

from  it  (the  aching  limb)  to  the  opposite  parts.  If,  after 
proceeding  in  this  way,  the  pain  persists  nevertheless, 
it  is  evident  that  the  disease  has  become  established  in 
the  limb  and  requires  dissolvent  remedies(2). 

When  the  pain  comes  from  a  thick  wind \  {rheum  :  jmeum ), 
it  is  to  be  treated  with  all  the  refining  kinds  of  aliments, 
drinks,  fomentations,  compresses  and  bandages. 

When  the  pain  comes  from  a  swelling  {tumour),  it  is  to 
be  treated  according  to  the  cure  for  tumours  in  which 
I  instructed  you  before. 

When  it  proceeds  from  biting  chyme,  it  is  to  be  cured 
by  evacuation  of  that  biting  chyme.  If  its  evacuation 
is  not  possible,  it  must  be  mitigated  by  pain- soothing 
remedies.  If  that  too  be  impossible,  the  organ  in  question 
must  be  benumbed  with  narcotic  remedies.  If  these 
remedies  are  suited  to  the  disease,  their  utility  is  greater 
than  their  harmfulness  ;  for  the  sharp  humour  (chyme) 
is  hot  and  thin  and  the  narcotic  remedies  are  cold  and  dry, 
and  they  are  useful  in  that  they  not  only  numb  the  sense 


(b  Ibid :  £7UCrX£7TT£OV  OUV  7]  [Xlv  £V  TOC?  O^oSpcd?  bSuVai?  7)T0l 

yugov  tcoAuv  fj  7iV£Ufxa  Bt^ooov  oux  l/ov,  vj  (3apuv  oyxov,  7| 
oaxvwoE?  bypov  7j  SiaGfiaiv  ^pvjv  sti  6£  7tpo<;  toutoi?. ..to  Ospgacvov 
iayupwc;  Y|  <|»uyov  (So  we  must  consider  as  the  cause  of  severe  pain 
either  abundant  chyme,  or  wind  which  has  no  outlet,  or  a  large 
tumour,  or  a  biting  fluid,  or  a  dry  condition  ;  moreover  violently 
heating  or  cooling  things). 

(2)  This  and  the  following  parts  are  extracted  from  Galen's  Meth. 
Medendi,  l.  XII,  c.  8  (ed.  Kuhn,  vol.  X,  p.  861-873). 
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of  feeling,  so  that  the  pain  is  not  left,  but  also  condense 
the  superfluity  by  their  thickness  and  quench  the  heat  and 
sharpness  by  their  cold. 

As  to  the  pain  caused  by  thick,  gluey,  cold  chyme,  it  is 
expedient  to  beware  in  these  cases  of  the  application  of 
narcotic  remedies.  And  we  are  not  obliged  to  apply 
remedies  of  this  kind  when  the  pain  comes  from  a  disease 
like  this,  as  it  does  not  cause  severe  pain  except  incidentally, 
when  thick  winds  are  generated  by  it  which  annot  find 
an  outlet.  It  is  expedient  in  diseases  of  this  kind  not  only 
to  beware  of  narcotic  but  also  of  calorific  remedies,  as  they 
increase  the  winds  and  the  pain.  The  remedies  which 
should  be  applied  are  those  which  refine  and  mature  with¬ 
out  causing  excessive  heat  and  all  which  dissolve  winds 
and  contaiq  drying  properties. 

When  the  pain  comes  from  dryness,  it  is  to  be  treated 
by  moistening  ;  when  from  heat  by  cooling. 

When  it  is  from  cold,  by  warming. 

Now,  severe  ■ pain  in  the  eye(l)  occurs  in  its  swellings, 
either  on  account  of  the  sharpness  of  the  humour  (chyme) 
which  causes  the  swelling  or  on  account  of  a  distention 
of  the  inner  skins  (by  the  humours)  filling  it,  or  on  account 
of  a  blending  with  thick  moisture,  or  on  account  of  misty 
winds  (vaporous  rheum)  (2)  in  it.  When  it  comes  from 
sharp  moisture,  it  is  expedient  to  evacuate  it  by  laxative 
remedies  and  those  which  draw  it  downwards.  After  you 
have  washed  away  what  has  flowed  to  the  eye  with  the  white 
of  eggs,  and  after  the  body  has  been  purged  and  the  swelling 
has  begun  to  ripen,  a  bath  is  useful  in  this  kind  of  disease. 
(Even)  if  the  discharge  is  not  stopped,  it  allays  the  pain 
immediately  and  stops  the  flow  (of  humours)  to  the  eye, 
because  the  bulk  of  it  is  removed  from  the  body  in  the  bath, 
and  what  remains  is  tempered  by  the  moisture  of  the  fresh 
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P)  Following  Galen,  Meth.  Medendi,  l.  XIII,  c.  22  (ed.  Kiihn,  vol.  X, 
p.  935-941). 

(2)  Hunain  here  translates  the  Galenic  tcveuuoc  cpucwBsi;  (pneuma 
physodes). 
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water.  When  the  pain  is  from  repletion  and  extension 
of  the  inner  skins,  it  is  convenient  to  treat  it  by  evacuation 
of  the  body,  bleeding,  purging,  and  by  attraction  of  the 
5  matter  downwards  by  friction  of  the  lower  limbs  and  by 
tying  of  them  and  by  bathing  of  the  eye  in  fresh,  tepid 
water.  When  the  pain  comes  from  tension  (1),  it  is  like¬ 
wise  advisable  to  evacuate  the  entire  body  and  the  head 
and  to  attract  the  matter  downwards,  and,  after  that, 
10  to  apply  dissolvent  (reducing)  remedies,  such  as  compresses 
and  fenugreek- water  dropped  in.  But  it  is  not  desirable 
that  you  should  apply  dissolvent  remedies  before  evacuation 
of  the  body,  as  they  will  then  attract  rather  than  dissolve. 

Know  that  the  residue  which  flows  to  the  eve  sometimes 

«/ 

15  comes  from  congestion  of  the  body  and  sometimes  from 
the  head  alone.  When  the  whole  body  is » temperate, 
the  residue  comes  from  the  head.  Then  it  is  best  for 
you  to  direct  the  treatment  towards  the  latter  and  to 
clear  out  of  it  the  superfluities  collected  in  it,  and  to  correct 
20  its  temperament,  that  it  may  not  generate  the  like.  For 
the  temperament  which  is  most  apt  to  attack  it  (the  head) 
and  give  rise  to  residues  is  either  cold  or  moist  or  cold 
and  moist.  Sometimes  it  is  hot  and  generates  a  hot  residue 
which  flows  to  the  eye  ;  but  every  (disturbance  of)  tempera* 
25  ment  (dyscrasia  :  intemperie s)  has  to  be  treated  with  its 
contrary.  Know  that  often  the  brain  itself  is  the  sender 
of  the  residue  ;  then  it  is  sometimes  advisable  to  adjust 
its  temperament.  And  sometimes  the  residue  is  sent  from 
the  veins  and  arteries,  when  they  receive,  on  account 
30  of  their  weakness,  residues  remaining  from  other  veins 
and  arteries.  Sometimes,  when  the  veins  and  arteries 
from  which  the  residue  flows  down  are  on  the  top  of  the 
skull,  it  is  best  to  apply  drying  medicines  to  them  ex¬ 
ternally.  If  this  be  of  no  avail,  it  is  necessary  to  cut  (the 


P)  Hunain  here  by  irtibaJc  (entanglement,  tightness) 

translates  the  word  evTacn?  of  Galen,  (Kuhn,  p.  938),  which  mean& 
stretching  out,  tension,  distention. 
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vessels)  and  to  separate  their  parts,  in  order  that  nothing 
may  flow  from  them  (to  the  eye)  (x). 

Sometimes  pain  occurs  in  the  eye  caused  by  thick  blood 
filling  its  arteries.  Then  yon  see  the  vessels  of  the  eye 
filled  and  the  eye  languid.  It  is  to  be  treated  by  drinking 
unmixed,  strong  wine,  which  is  strong  enough  to  heat, 
to  open  and  to  evacuate  all  these  things,  after  using  the 
bath  (2). 

Chapter  on  the  Treatment  of  Ophthalmia  (3). 

We  have  already  informed  you  that  ophthalmia  is  a  hot 
swelling,  the  seat  of  which  is  in  the  conjunctiva,  and  we  in¬ 
structed  you  concerning  the  treatment  of  the  swelling  in 
general  and  its  special  peculiarities  in  relation  to  the  eye. 
As  the  eye  is  an  organ  which  is  easily  damaged  and  very 
sensitive,  it  is  advisable  not  to  treat  it  with  strong  remedies, 
but  to  mix  them  with  substances  which  soothe  their  sharp¬ 
ness,  smooth  them  and  make  them  viscous,  and  to  pound 
them  with  care,  and  to  lift  up  the  lid  gently,  when  you  intend 
to  drop  in  (remedies).  Use  in  the  first  stage  of  ophthalmia, 
when  the  pain  is  not  so  severe,  as  we  previously  described, 
astringent,  but  not  excessively  astringent  remedies,  such 
as  the  collyria  which  are  called  in  Greek  yovory.epa, 

( monohemera )  ;  they  are  compounded  of  astringent  remedies 
like  acacia,  of  maturing  remedies  like  saffron,  and  such 
as  dissolve  with  astringency  like  Indian  lycium,  or  without (*) 

(*)  Galen  (ed.  Kuhn,  vol.  X,  p.  940)  :  BiaAaySavoyev  ouAv] 

Ta  ysTcd'j  Sioo'^ovTsg  ucp  a  tou  TuuqQevTop,  <£><;  jJLnqxsx’  etvat 
aovsyTi,  [xyj8’  £7upp£tv  sx  toU  £T£pou  Trpop  to  £T£pov  (we  intercept 
with  a  hard  scar,  separating  the  intermediate  space  from  the 
excised  parts,  that  no  continuity  may  persist,  and  nothing  can  flow 
from  one  (vessel)  to  another  one).  Of  this  antique  method  there  remains 
to-day  the  general  Oriental  habit  of  cutting  the  vessels  of  the  temples 
as  a  cure  for  acute  eye -diseases. 

(2)  Following  Hippocrates'  Aphorisms ,  VI,  31  and  VII,  41  cited  by 
Galen  in  his  Meth.  med.,  1.  Ill,  c.  2,  l.  X.  c.  2,  De  Simpl.  1.  VI,  c.  1  (ed. 
Kuhn,  vol.  XI,  p.  801,  and  in  other  passages. 

(3)  Following  Galen ,  De  Compositione  Medicamentorum  sec.  Locos, 
i.  IV,  c.  3  (ed.  Kuhn,  vol.  XII,  p.  711-713). 
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astringency  like  myrrh,  castor  and  male  frankincense. 
You  must  prepare  them  carefully,  and,  if  the  astringency 
in  them  is  greater,  mitigate  it  with  white  of  eggs,  milk, 
or  fenugreek-water.  If  the  astringency  be  less  and  the 
maturing  faculty  more,  you  must  thicken  it,  and  so  on. 
When  yon  apply  these  remedies,  the  disease  begins  to 
abate  from  that  very  day  ;  therefore  they  are  called  in 
Greek  yovoriysca  ( monohemera  “  one  day  remedies,”  ;c  lasting 
one  day  only  ”).  When  the  pain  is  assuaged,  administer 
a  bath  after  a  moderate  walk,  and  anoint  (the  eye)  with  a 
stronger  collyrium  than  this  (the  preceding  one)  such  as  the 
collyrium  called  vdcoShvov  (■ nardinon )  in  order  to  brace 
and  strengthen  the  eye.  At  first  you  mix  with  it  a  little 
of  the  sharp  collyria,  the  Greek  name  of  which  is  crmTixa, 
(statika,  u  bringing  to  a  standstill  ”),  and  then  you  in¬ 
crease  the  quantity  of  it  which  you  apply  to  it  (the  eye). 

Further,  in  the  violent  ophthalmia  called  in  Greek 
( chemosis )(x)  you  must  first  use  the  collyrium  called  the  white 
rose-salve(2).  When  the  swelling  has  diminished,  use  the 
yellow  rose-salve.  Concerning  compresses,  you  must  apply 
them  frequently,  if  the  pain  is  severe  ;  if  it  is  slight,  you 
may  be  content  with  applying  them  once  or  twice.  The 
compresses  are  to  be  made  with  water  (juice)  of  melilot  or 
fenugreek.  Concerning  bandages,  make  them  with  saffron, 
melilot,  leaves  of  coriander,  yolk  of  eggs,  and  bread  steeped 
in  inspissated  grapes.  When  the  pain  is  severe,  mix  water 
with  them  in  which  poppy  or  poppy-rind  has  been  boiled. 
As  for  an  embrocation,  it  is  prepared  from  saffron,  horned 
poppy,  (Indian)  lycium,  aloes  and  gum.  Concerning  the 
remedies  which  are  put  on  the  forehead  to  prevent  the 
flow  (of  matter  or  tears),  they  are  prepared,  if  the  flowing 


(x)  Following  Galen  De  Comp.  Med.  sec.  Locos,  l.  IV,  c.  8  (ed.  Kuhn* * 
vol,  XII,  p.  793). 

•  (2)  Probably  §r.a  po8oi>  Asoxov.  The  Latin  (C  and  D)  has  diar - 

hodon  asperon. 
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matter  is  very  hot,  from  leaves  of  European  lycium  (Rham- 
nus  infectoria  L.)(1)  or  from  the  juice  of  its  leaves,  or  juice 
of  purslain,  or  juice  of  quinces  with  flour  of  parched  barley, 
or  from  flea-wort  with  cold  water,  or  from  night-shade,  and, 
in  general,  .from  anything  that  is  cooling  and  astringent. 
When  it  is  not  excessively  hot,  it  is  advisable  to  apply 
poultices  of  the  finest  flour  from  the  hand-mill,  myrrh, 
frankincense  or  dust  of  frankincense  with  white  of  eggs. 
If  it  is  cold,  it  must  be  treated  with  sulphur,  bitumen, 
colophony(2),  theriac  and  the  like. 

Concerning  the  composition  of  the  afore-mentioned  re¬ 
medies  (to  be  used)  in  treatment  of  the  eye,  we  shall  explain 
it.  I  intend  to  describe  to  you  in  a  collection  of  recipes 
at  the  end  of  this  my  book  what  the  former  (physicians) 
have  composed,  in  order  that  you  may  learn  it  and  take 
notes  from  it  how  to  compose  them  conveniently,  when 
you  are  obliged  to  do  so. 

Blood -spoil3)  :  You  drop  into  the  eye  blood  of  pigeons 
or  wild  doves  which  is  not  (of  temper)  and  women’s  milk 
which  is  (equally)  hot,  and  with  it  some  pounded  frankin¬ 
cense.  Or  drop  in  salt  water  and  lay  compresses  on  the 
eye  of  water  in  which  have  been  boiled  origan  and  dry 
hyssop.  When  there  is  swelling  in  the  eye,  dress  it  with 
a  bandage  for  which  seeded  raisins  are  used  pounded  with 
honey- water  or  vinegar.  If  it  is  not  absorbed,  mix  with  it, 
(the  remedy)  crushed  radish,  and  if  it  is  (still)  not  absorbed 
mix  with  it  some  excrements  of  pigeons. 

Treatment  jor  inflation  :  Inflation  is  to  be  treated  like 
a  swelling  by  evacuation  of  the  body  and  reduction  of  the 
residues  which  have  flo  wed  into  the  eye  and  by  the  maturing 


(x)  This  kind  of  lycium  is  according  to  Galen  ( De  Simpl.  1.  VII,  c.  11 
No.  20)  a  plant  of  Lycia  and  Cappadocia  in  Asia  Minor. 

(2)  Hunain  here  gives  the  Greek  name  qulufuniyd  (xoAocpwwa, 
kolophonia),  in  Maq.  VIII  the  name  ratinag  rA  lj  (p^TtVYi  rhetine). 
According  to  Ibn  al  Baitdr,  No.  1827,  both  names  design  pine-resin. 

(3)  See  another  version  of  the  same  chapter  at  the  end  of  the  present 
treatise  (  p.  124  ). 
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of  them  by  means  of  colly ria  and  bandages.  Only  it  is 
15  not  advisable  in  this  kind  of  disease  to  use  contracting  and 
cold  remedies  which  are  thickening  and  astringent,  but  all 
those  that  reduce  and  make  swellings  subside. 

Treatment  for  callosities  and  itch  :  The  callosity  is  treated 
with  warm  water  compresses  and  by  application  to  the  eye 
20  at  the  time  of  going  to  sleep  of  an  egg  beaten  with  rose-oil 
or  duck-fat,  and  the  pouring  on  the  head  of  much  oil. 

Itch  (psorophthalmia)  is  treated  by  means  of  baths, 
pouring  of  oil  (into  the  eye),  temperate  diet,  and,  in  general, 
by  the  use  of  hot  remedies  which  provoke  tears,  as  they 
25  evacuate  the  bad  humours  and  attract  to  them  a  w  11 -tem¬ 
pered  humour.  The  remedy  of  Erasistratus  is  useful  for 

ito. 

Treatment  for  eversion  {of  the  lid)  and  lachrymal  tumour  : 
When  the  eversion  is  the  result  of  a  scar,  it  cannot  be  cured 
30  except  by  operation.  When  it  is  due  to  excess  of  flesh, 
it  passes  away  under  hot  remedies  like  rust,  sulphur  and 
the  like.  The  same  also  cause  lachrymal  tumours  to 
disappear  (2). 

\A¥  u*  Treatment  for  lachrymation  :  When  the  flesh  round  the 
hole  in  the  inner  corner  has  disappeared  and  does  not  grow 
(again),  or  when  it  is  reduced,  it  (must  be  treated)  with  the 
remedies  which  make  flesh  grow,  e.g.  saffron,  horned  poppy, 
5  gum,  wine  and  alum  should  be  applied. 

Treatment  for  lachrymal  abscess,  i.e.  fistula  :  Lachrymal 
abscess  must  be  treated  first  like  a  swelling,  and  when  it 
suppurates  and  bursts,  it  must  be  treated  like  an  ulcer. 
I  shall  inform  you  concerning  the  treatment  of  ulcer 
10  after  a  short  space.  Physicians  are  particularly  wont  to 


P)  This  is  the  IIayjpY|(JTog  ’Epaatffxpaxoo  ( Panchrestos  Erasistra- 
tou),  the  recipe  for  which  is  given  by  Galen  in  De  Comp.  Med.  sec . 
locos,  l.  IV,  c.  2,  (Kuhn  XII,  p.  755),  and  by  Hunain  in  Maqdla  X. 

(2)  This  and  the  next  chapter  probably  follow  lost  parts  of  Galen’s, 
works  preserved  by  Paulus  Aegineta.  1.  Ill,  c.  22. 
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apply  in  this  disease  horned  poppy,  saffron,  leaves  of  rue 
with  juice  of  pomegranates,  burnt  sea-shells  wTith  their 
contents,  myrrh  and  aloes. 

For  hail- stones  ( chalazia )  pound  gum -ammoniac  with 
vinegar,  mix  with  it  galbanum  and  apply. 

For  stye  :  Rub  with  flies  whose  heads  have  been  cut  off 
and  make  compresses  with  white  wax  f* 1). 

For  lice  :  Remove  the  lice  from  the  lids,  wash  the  latter 
with  salt-water,  then  apply  to  the  lashes,  where  they  were, 
a  sticky  preparation  composed  of  two  parts  alum  of  Yemen 
and  one  part  stavesacre  both  pounded  together. 

A  colly  Hum  useful  in  cases  of  loss  of  lashes .  if  this  is  not 
combined  with  thickening  of  the  lids:  (burnt)  date-stones  to 
the  weight  of  three  drachms,  red  anemone  three  drachms  ; 
crush  them  and  anoint  with  the  mixture  of  them  both. 
Another  :  stibium,  cadmia,  white  and  red  vitriol,  one  part 
of  each,  pound  them,  knead  them  with  honey,  then  burn 
and  pound  them  and  use  as  ointment. 

Another  useful  in  cases  of  loss  of  lashes  caused  by  thicken¬ 
ing  of  the  lids  :  pound  excrements  of  mice  with  honey, 
and  apply. 

Treatment  for  superfluous  growth  of  hairs  (in  the  lid  A 
trichiasis).  The  Treatment  for  (superfluous)  hairs  lies  in 
incision  of  the  lid.  Some  people  say  that  they  do  not  grow 
again  after  having  been  extracted,  if  there  be  applied  to 
their  root  the  blood  of  frogs  or  of  the  ticks  found  on  dogs. 
Moreover  (there  are  remedies)  by  which  they  are  clogged 
(to  other  lashes  in  good  position)  ;  such  are  mastic,  pine- 
resin  and  gum. 

Treatment  of  ulcers  :  It  is  necessary  to  deal  first  with 
the  treatment  of  ulcers  in  general,  and  afterwards  with  its 
special  application  to  ophthalmic  cases. 


(1)  From  here  again  Hunain  follows  Galen,  De  Comp.  Med.  -sec.  Locos. 

1.  IV,  c.  8  (ed.  Kiihn,  vol.  XII,  p.  798-803). 
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Know  that  any  nicer  is  either  simple  or  compound. 

When  it  is  simplef1)  i.e.  only  a  small  slit,  it  requires  three 

things  :  the  two  edges  must  be  united  and  kept  in  place  by 

bandages  or  suture,  and  protected  against  such  things  as 

oil  or  dust.  When  it  is  big,  the  joining  of  the  two  lips(2) 

is  not  possible,  because  there  is  at  the  bottom  of  the  wound 

an  ulcer  either  empt}^  or  full  of  the  moisture  which  has 

gathered  by  reason  of  the  weakness  of  the  limb  or  the  pain. 

In  such  cases  the  wound  sometimes  requires  a  drying 

remedy  which  will  consume  the  moisture  and  fill  the  ulcer 
*/ 

with  flesh. 

The  compound  ulcer(3)  is  associated  either  with  an  active 
cause  or  with  an  accidens  or  with  a  disease.  When  an 
active  cause  exists,  a  residue  flows  to  it,  and  it  is  then  some¬ 
times  advisable  to  evacuate  the  body,  to  regulate  the  diet 
and  to  dry  up  the  ulcer  with  drastic  drying  (remedies). 
When  a  disease  is  present,  it  may  be  simple,  or  compound, 
if  the  ulcer  is  deep.  If  it  is  simple  (superficial),  it  is  neces¬ 
sary  to  restore  the  limb  to  its  normal  condition.  If  it  is 
compound,  i.e.  if  the  loss  of  substance  in  the  ulcer  is  very 
considerable,  it  is  necessary  to  fill  up  that  hollow  place 
with  flesh.  For  this  purpose  those  remedies  serve  which 
dry  and  cleanse.  The  drying  (faculty)  has  to  consume  the 
moisture  which  is  gathered  in  the  ulcer  and  prevents  the 
natural  growth  of  flesh.  The  cleansing  (faculty)  has  to 
remove  dirt  from  the  ulcer,  as  there  are  two  superfluities 
which  are  continuously  excreted  by  the  pores  of  the  skin  : 
one  of  them  is  thin  and  comes  forth  mostly  unperceived  ; 
it  is  perceived  sometimes  (only),  when  the  natural  warmth 
is  weakened  or  increased  by  food,  (i.e.  its  composition  or 


(x)  Following  Galen's  Melh.  Medendi,  l.  III.  c.  4  (ed.  Kuhn,  vol.  X, 
p.  186-196). 

(2)  L  reads  shifatdn  jkli  (the  two  lips),  C  shuqqatdn  julhi  (the  two 
portions).  Galen  (l.  c.  p.  187)  says  :  Ta  Ttspaxa  too  eXxoih;  (the  ends, 
edges  of  the  ulcer). 

(3)  Galen’s  Meth.  Medendi,  l.  Ill,  c.  9  (ed.  Kiihn,  vol.  X.,  p.  214 
foil.). 
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quantity).  The  other  is  thick  and  by  it  the  dirt  is  gathered 
on.  the  (surface  of  the)  body.  These  two  superfluities  both 
collect  in  the  ulcer  in  a  large  quantity,  on  account  of  the 
weakness  of  the  aching  limb.  This  (condition)  requires 
dry  and  cleansing  remedies,  that  their  dryness  may  cause 
the  thin  moisture  to  disappear  and  may  clear  away  the 
thick  one. 

An  acddens  (by  which  an  ulcer  may  be  complicated) 
is,  for  example,  pain!1).  It  is  sometimes  necessary  to  allay 
the  pain  and  to  dry  up  the  flux  of  moisture. 

With  every  ulcer(2)  is  associated  either  no  destruction 
of  parts  of  the  (suffering)  limb,  in  which  case  contraction 
only  is  necessary,  as  we  remarked  before,  without  any 
remedy  ;  a  remedy  being  only  then  required,  when  it  (the 
ulcer)  is  big  and  the  organ  needs  (to  be  healed),  as  e.g. 
the  eye  ;  or  destruction  of  a  part  of  the  limb  is  associated 
with  it.  The  destroyed  part  may  be  skin  only.  Then  it  is 
sometimes  necessary  to  apply  remedies  which  cause  cica¬ 
trisation.  Such  are  those  which  transform  the  surface 
of  the  external  flesh  and  harden  it  and  turn  it  into  skin. 
Some  of  them  act  in  this  manner  by  their  nature,  like  the 
astringent  remedies,  some  accidentally,  like  the  hot  remedies. 
If  we  apply  a  small  quantity  of  them,  they  cause  cicatrisa¬ 
tion  by  drastic  drying  ;  if  we  apply  too  much  of  them, 
they  corrode  the  flesh  and  reduce  it.  When  it  is  only  the 
flesh  (which  is  destroyed),  it  is  sometimes  necessary  to 
apply  first  (remedies)  which  make  flesh  grow,  and  after¬ 
wards  such  as  make  the  flesh  adhere  to  the  skin.  But 
when  it  is  both  flesh  and  skin  (which  have  been  destroyed), 
as  in  deep  ulcers,  mostly  remedies  which  make  flesh  grow 
are  first  required  and  afterwards  cicatrising  ones.  Every 


p)  To  understand  this  we  must  refer  to  Galen  himself  ( Meth .  Med. 
1.  Ill,  c.  4,  Kuhn,  vol.  X,  p.  190):  tots  yap  oSovcojjl evov  IpsOi^si 
xi  tuAeov  ETCtppsIv  (the  aching  provokes  a  greater  afflux  of  bad  humours), 

(2)  Following  Galen’s  Meth.  Medendi,  l.  Ill,  c.  5  (ed.  Kuhn,  vol.  X. 
p.  197  foil.). 
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remedy  with  which  ulcers  are  treated  is  certainly  dry. 
For  if  it  (has  the  virtue)  of  making  flesh  grow,  it  must  be 
slightly  drying  only,  for  an  excess  of  drying  (faculty) 
would  prevent  the  natural  formation  of  flesh.  It  is  desir¬ 
able  that  its  (the  remedy’s)  dryness  be  approximate  to 
that  of  the  first  degree,  so  that  it  may  dry  up  the  residue  in 
the  ulcer,  but  not  the  flesh.  It  must,  moreover,  be  cleansing, 
in  order  to  clear  away  the  dirt  in  the  ulcer.  The  remedy 
which  clogs  the  wounds  must  be  drying  more  than  the  flesh - 
growing,  as  it  is  not  required  to  produce  flesh  ;  and  it  must 
not  be  cleansing  or  acrid.  As  for  the  remedy  promoting 
cicatrisation,  it  must  be  drier  than  the  remedy  with  which 
ulcers  are  treated,  in  order  to  harden  the  flesh  and  transform 
it  into  skin.  But  those  which  dry  up  very  drastically  and 
possess  at  the  same  time  corrosive  astringency  do  not 
promote  cicatrisation  at  all,  and  sometimes  even  lessen  it, 
as  e.g.  rust.  When  rust  is  applied  in  a  small  quantity, 
it  promotes  cicatrisation  ;  when  applied  in  a  greater  quantity 
it  makes  it  decrease. 

This  is  the  treatment  of  ulcers  in  general. 

Ulcers  of  the  eye  :  When  they  are  simple,  they  require 
cleansing  remedies,  to  clear  away  from  them  the  residues 
which  prevent  their  cicatrisation,  as  the  eye  is  an  organ 
quickly  invaded  by  (bad)  moistures.  When  the  ulcer  in 
the  eye  is  associated  with  swelling  or  severe  pain,  it  is  a 
good  thing  to  appy  cohyria  prepared  with  frankincense 
and  burnt,  washed  metallic  remedies  and  non-biting, 
(vegetable)  extracted  juices.  If  the  ulcer  has  become 
dirty  through  this  our  treatment,  it  (the  remedy)  must  be 
mixed  with  a  small  quantity  of  cleansing  remedies,  such  as  the 
eye-salve  the  Greek  name  of  which  is  llaxx.ty.v6v  ol'vou 
xcoxnAs^  (pakkianon  di’oinou  krokodes J.f1) 


(x)  Very  much  mutilated  in  both  Arabic  MSS.,  to  be  reconstructed 
from  Galen,  De  Comp.  Med.  sec.  Locos,  l.  IV,  c.  4  (ed.  Kuhn,  vol.  XII, 
p.  715  and  772).  It  means  the  saffron  and  wine  collyrium  described  by 
Paccius.  See  the  recipe  on  page  140. 
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But  when  the  ulcer  is  complicated  by  corrosion  of  the 
'Cornea,  it  must  be  noticed  whether  a  flow  of  sharp  matter 
ishunning  to  the  eye,  or  whether  its  course  has  been  interrup¬ 
ted.  If  it  is  flowing  to  it,  evacuation  of  the  body  and 
clearing  of  the  head  are  necessary  and  they  must  be  tempered, 
as  we  have  already  described,  and  coliyria  should  be  applied 
which  are  drying  without  being  biting,  and  in  which  starch 
and  white  lead  preponderate,  for  which  reason  their  Greek 
name  is  zu/.vck;  (JcyJmos,  swan)  (1).  There  are,  more¬ 
over,  those  which  are  called  )a€iocvx  ( libiana)( 2) ;  they  are 
to  be  used  with  milk  and  fenugreek-water,  as  they  are 
cleansing.  If  the  pain  is  extremely  severe,  it  is  necessary 
to  apply  remedies  in  which  there  is  also  some  narcotic. 
When  the  hot  flow  has  been  stopped,  it  is  necessary  to  use 
astringent  remedies,  even  should  no  prolapse  of  a  part  of 
the  uvea  be  observed,  prolapse  of  the  uvea  having  to  be 
treated  with  astringent  and  contracting  remedies. 

Treatment  for  pus  and  pustules (3)  :  Pus  and  pustules  in 
The  cornea  are  treated  first  with  maturing  and  moderately 
dissolvent  remedies  like  the  coliyria  composed  of  frankin¬ 
cense,  saffron,  myrrh,  castor  and  fenugreek-water.  When 
they  become  chronic  and  are  not  dissolved,  it  is  necessary 
to  mix  with  them  tome  of  the  hot  remedies  which  open  and 
melt  drastically,  such  as  gum  of  Ferula  persica,  spurge, 
asafoetida  and  the  like. 

Treatment  for  scars  and  white  specks,  (leucomata)(4)  : 
Scars  and  specks  are  both  treated  with  all  kinds  of  cleansing 
and  clearing  remedies.  When  they  are  thin,  anemone  clears 


(x)  Described  by  Galen,  De  Comp.  Med.  sec.  Locos,  IV,  c.  7.  (Kuhn, 
XII,  p.  759). 

(2)  This  word  is  equally  corrupt  in  both  MSS.  It  is  very  evident,  that 
the  two  coliyria  meant  are  those  described  in  Galen’s  De  Comp.  Med. 
sec.  Locos.,  1.  IV,  c.  7  (ed.  Kuhn,  XII,  p.  762). 

(3)  According  to  Galen  (partly)  De  Comp.  Med.  sec.  Locos,  l.  V,  c.  1, 
(Kiihn,  vol.  XII,  p.  804,  foil.). 

(4)  Galen,  De  Comp.  Med.  sec.  Locos,  l.  IV,  c.  8  (ed.  Kiihn,  vol.  XII> 

p.  801). 
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them  away  and  juice  of  centaury  with  honey.  When  they 
5  are  thick,  they  require  stronger  remedies  like  tar,  (burnt) 
copper,  potash,  excrements  of  lizards (x),  myrrh,  gum- 
ammoniac  and  sepia  which  is  called  cuttlefish  (sea-crab)  (2) 
and  rock-salt. 

Tincture  for  scars( 3)  :  Gall-nuts  and  acacia  one  part  of 
10  each,  blue  vitriol  half  a  part. 

Treatment  for  pterygium  and  trachoma (4)  :  If  they  are 
hard  and  chronic,  they  must  be  treated  by  excision  and 
scraping.  If  they  are  thin  and  in  the  first  stage  only  they 
can  be  cured  with  cleansing  remedies  like  burnt  copper, 
15  blue  vitriol,  gall  of  pigs,  rock-salt  and  goat’s  gall.  If  these 
be  not  efficacious  they  must  be  mixed  with  corrosive  and 
putrefactive  remedies. 


(0  Both  MSS.  read  khurd  al-hadid  A-tkl  “excrements  of 

iron”  which  gives  no  sense.  The  Latin Hunain  reads  stercus  muris  (excre¬ 
ment  of  mouse).  But  Galen  ( De  Comp.  Med.  Sec.  Locos,  l.  IV,  c.  8 
(Kiihn  XII,  p.  801)  reads  craopa;  acp68sujj.a  (lizard’s  dung).  So  I 

think  it  permissable  to  replace  the  word  hadid  Jod^(iron)  by  harddMn 

(lizards). 

(2)  The  better  MS.  C  reads  rumaitha  lq»j  .  the  MS.  L.  rambathd  lL*j. 

After  long  research  I  found  the  Persian  drug  ritibdnag^ Lxt  j  of  which  the 

sense  is  (according  to  I. A.  Vullers,  Lexicon  Persico-Latinum,  Bonnae 
1855,  vol.  II,  p.  22)  either  a  kind  of  sea-crab  or  a  cuttle  fish-like  stone 
used  for  eye-salves.  The  meaning  is  here,  without  any  doubt,  sepia- 
shell  which  ever  since  antiquity  has  been  a  highly  reputed  remedy  for 
scars  and  specks  in  the  cornea  of  the  eye.  The  corresponding  drug  in 
Galen’s  compound  remedies  (ed.  Kiihn  vol.  XII,  p.  801),  is  indeed  GYjTCca? 
offxpaxov  Aetov  i.e.,  rubbed  octopus-shell.  Ibn  al-Baitdr  jlLJI 

(No.  1172)  reproaches  Hunain  with  having  confounded  in  his  translation 
of  Dioscurides’  Materia  Medica  the  sepia  and  the  crab  or  shrimp 
(crxopTnoq  OaAaaaioc).  Here  we  find  indeed  the  same  error  provoked 
by  the  double  sense  of  the  Persian  designation. 

(3)  Almost  according  to  Galen’s  De  Comp.  Med.  sec.  Loc.  1.  IV,  c.  8  (ed. 
Kiihn,  vol.  XII,  p.  739),  but  exactly  like  Paulus  Aegineta  l.  Ill,  c.  22 
(ouAojv  [ja|j.yaTa  dyes  for  scars). 

(4)  Following  Galen,  Ibid.  1.  IV,  c.  3  (ed.  Kiihn,  vol.  XII,  p.  709-710). 
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As  for  trachoma,  it  is  rooted  out,  in  addition,  with  strongly 
astringent  remedies,  as  we  mentioned  before.  When 
the  trachoma  is  associated  with  ophthalmia,  some  of  the 
trachoma  remedies  must  be  mixed  with  the  remedies  for 
ophthalmia,  as  e.g.  the  (collyrium)  called  in  Greek  ©eo&otou 
TpayomaTt/Av  (TJieodotou  trakhomatikon)  (1).  When  it  is 
associated  with  ulcer,  corrosion  and  sharpness  (of  matter) (2) 
it  can  only  be  treated  by  turning  the  lid  and  scraping,  until 
the  eye  is  freed  from  the  pain  and  discharge. 

Treatment  jor  night-blindness (3)  :  Bleeding  at  the  fore¬ 
arm,  purgation  of  the  belly  by  means  of  medicine  and  clyster. 
Then  the  head  must  be  cleared  by  gargling  and  sneezing 
and  the  veins  in  the  inner  corners  of  the  eye  must  be  bled, 
and  he  (the  patient)  must  drink  before  a  meal  (water  with) 
dry  hyssop  or  rue.  It  (the  eye)  must  be  anointed  with  alum, 
rock-salt  and  the  juice  which  flows  from  the  goat' sliver  when 
it  is  roasted,  and  he  (the  patient)  must  admit  to  his  eyes  the 
steam  rising  from  it  during  the  roasting  and  then  eat  (the 
liver). 

Treatment  jor  cataract  and  dim  sight (4)  :  The  body  and 
the  head  must  be  evacuated,  as  we  mentioned  before,  the 
diet  must  be  lightened  and  the  eye  anointed  with  remedies 
into  which  galls,  juice  of  fennel,  honey,  gum  of  Ferula 
persica,  asafoetida,  scap-wort  (b),  balm-oil^),  pepper  and 


p)  Galen,  De  Corny.  Med.  sec.  Locos,  l.  IV,  c.  2  (ed.  Kuhn,  vol.  XII 
p.  709-710). 

(2)  Galen  ;  xocxoTjOst;  psujjia  oa xvwoe?. 

(3)  Following  Galen,  ibid,  l.  IV,  c.  8  (ed.  Kiihn,  vol.  XII,  p.  802). 

(4)  This  chapter  does  not  follow  Galen’s  corresponding  section  (ed. 
Kiihn,  vol.  XII,  p.  801),  but  Paul.  Aegin.  1.  Ill,  c.  22. 

(5)  According  to  Ibn  al  Baitdr  jlkJl  ^jd  (Nos.  1179  and  1975) 

Hunain  has,  in  his  translation  of  Galen’s  Simplicia  falsely  identified 
GTpouOtov  (soap-wort)  with  the  Arabic  Jcundus  (gypsophila). 

The  question  has  not  been  decided  so  far. 

(6)  Of  Amyris  gileadensis. 
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rock-salt  enter.  For  weakness  of  sight  in  particular  (the 
patients  should  be)  bled  from  the  veins  in  the  corners  of 
the  eye,  and  leeches  should  be  applied  to  the  temples. 

[. Treatment  for  cataract  (x)  :  When  the  cataract  is  of  that 
tractable  nature  which  we  have  explained  already,  it  is 
safest  to  operate  on  the  cataract  towards  the  end  of  the 
month  and  the  end  of  the  day.  If  you  intend  couching 
(operation),  put  your  needle  at  the  extremity  of  the  eye 
in  the  outer  corner,  hold  the  eye-ball  with  your  finger  arid  " 
let  your  (other)  fingers  be  at  the  origin  of  the  needle.  Then 
pierce  it  through,  taking  care  that  the  eye-ball  does  nett 
slip  from  under  your  fingers,  and  the  needle  reach  the 
layers  of  the  cornea  or  enter  between  the  conjunctiva  and 
the  cornea  and  so  reach  the  black  of  the  eye  and  tear  it. 
For  this  would  cause  greater  damage  than  its  piercing, 
because  it  would  make  a  hole  in  the  conjunctival  membrane 
by  which  the  (bad)  humours  would  flow  into  the  eye. 
This  would  result  in  throbbing  and  severe  pain  which 
is  not  apt  to  heal  easily.  After  you  have  pierced  it  (the 
eye),  beware  of  turning  your  needle  in  the  wrong  direction 
and  of  reaching  the  back  of  the  uvea  from  inside  and  tearing 
it,  for  that  would  destroy  its  pupil  and  it  is  (an  injury) 
not  likely  to  be  cured.  Deal  gently  with  the  cataract, 
until  you  have  removed  it  gently  from  its  place,  and  beware 
of  treating  it  roughly,  lest  you  should  tear  its  layer,  and  the 

P)  This  chapter  exists  only  in  MS.  C  with  the  remark:  correction. 

It  is  missing  in  the  Latin  translations.  But  it  wears  the  stamp  of  Hu- 
nain’s  style,  and  as  I.A.U.  relates  that  there  were  great  differences  in  the 
MSS.  of  the  “Ten  Treatises  on  the  Eye,”  I  think  this  chapter  is  original, 
and  so  much  the  more  since  it  is  similar  to  but  not  identical  with  the 
description  of  the  couching  operation  in  the  Greek  medical  treatises, 
particularly  that  given  by  Paulus  A  eg.,  1.  VI,  c.  21,  and  by  Antyllus 
(preserved  in  the  Continens  of  Phases.  See  I.  Hirschberg,  Geschichte  der 
Augenheiltcunde,  Registerband,  p.114-116.  Berlin,  1918).  It  is  probable 
that  Hunain  as  well  as  Paulus  extracted  his  description  of  the  operation 
for  cataract  from  a  lost  work  of  Galen.  Besides  this  the  description  is 
surely  not  in  its  right  place  here,  as  Hunain  does  not  elsewhere  speak  about 
operations  in  his  Ten  Treatises.  According  to  I.A.U.  there  existed  some 
copies  containing  an  eleventh  treatise  about  ophthalmic  operations 
See  p.  XXXI. 
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cataract  be  scattered,  so  that  it  would  be  difficult  for  you 
to  collect  it  and  bring  it  back. 

After  having  couched  it  (the  cataract)  dress  it  (the  eye) 
with  the  yolk  of  eggs  and  crushed  cumin  which  you  put  on  5 
a  piece  of  cotton  wool  and  bind  on  both  his  (the  patient’s) 
eyes.  Let  him  beware  of  lowering  his  head,  of  coughing, 
sneezing  and  too  much  speaking.  He  may  eat  moistened 
or  soft  bread  in  order  to  avoid  chewing  which  would  fatigue 
his  temples  and  thereby  disturb  his  eye.  We  are  not  10 
certain  that  the  cataract  (will  not)  return  to  its  place  (in 
the  pupil,)  (and  therefore)  the  operated  patient  must  sleep 
on  his  back  and  keep  his  head  straight,  and  not  move  day 
or  night  until  the  next  day.  Then  dress  it  again  with  egg 
and  cumin  and  repeat  this  for  three  days.  Then  after  this  15 
(dress  it)  with  yolk  of  eggs  alone  for  seven  days  exactly. 

Then  smear  it  with  dissolvent  hot  remedies  such  as  those 
which  contain  saffron,  spikenard  and  the  like,  please  God ! 

No  sharp  collyria  must  enter  his  eyes  nor  any  others 
until  forty  days  have  passed.  Know  that  after  three  days  20 
have  elapsed  since  his  day  (of  operation)  under  your  treat¬ 
ment  without  any  damage  occurring  to  the  eye,  it  has 
escaped  it,  as  most  damage  occurs  in  the  course  of  the  first 
three  days.  Sometimes  severe  headache  and  throbbing 
occur,  and  sometimes  it  (the  eye)  is  lost  and  sometimes  25 

it  recovers,  but  it  is  saved  in  only  a  few  cases.  In  general 
its  (the  cataract’s)  treatment  is  a  risky  one  and  its  benefit 
cannot  entirely  be  relied  on.  There  are  damages  which  I 
cannot  mention  at  all,  as  I  have  abridged  my  book  (i.e., 
have  written  a  compendium  only).  I  collected  for  you  30 
only  the  best  and  most  important  (methods  of  treatment), 
and  I  will  not  speak  about  the  treatment  of  other  diseases, 
as  I  have  spoken  and  explained  to  you  about  the  treatment 
of  cataract  in  order  to  enable  you  to  treat  it,  if  you  like  to 
undertake  its  treatment  with  full  knowledge  of  itsdangersf1) .]  35 (*) 


(*)  This  very  important  and  interesting  chapter  on  the  dangers  of 
cataract  operation  is  not  to  be  found  in  this  form  in  any  of  the  later 
Arabic  treatises  on  ophthalmology.  So  it  seems  to  have  been  very 
rare  and  nearly  unknown  as  early  as  the  Xth  century  a.d. 
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Treatment  for  prolapse  of  the  eye  (l)  :  Evacuation  of  the 
body  by  bleeding  or  purgation,  putting  a  cupping  glass  on 
the  neck,  putting  a  bandage  on  the  eye  and  pouring  into 
it  cold  salt  water,  juice  of  chicory  and  polygonum  and  the 
40  other  astringent  and  contracting  remedies. 

Treatment  for  blood-spot  (2)  :  It  is  the  disease  called 
in  Greek  vTcoaoocryoc  ( hyposphagma ).  At  first  bleeding 
then  dropping  into  the  eye  blood  of  a  turtle-dove 
or  pigeon,  then  putting  on  the  eye  a  piece  of  cotton  mois- 
5  tened  with  eggs  beaten  with  rose-oil  and  wine,  and  binding 
it  on  the  eye.  The  second  day  the  procedure  must  be  the 
same  ;  the  third  day  compresses  and  instillation  of  milk, 
dressing  and  anointing  of  the  eye  with  the  collyrium  called 
in  Greek  yiaxov  ( chiakon ). 

10  End  of  the  Ninth  Treatise  on  the  Treatment  of  the  Eye , 
by  Hunain  b.  Is-hdq. 


(x)  This  chapter  does  not  exist  in  Galen’s  works,  but  is  preserved  in 
Aetius  Amidenus’  Tetrabiblon,  l.  VII,  c.  26  (ed.  Hirschberg,  Leipzig,  1899, 
p.  49-51). 

(2)  Here  Hunain  repeats  himself  partly,  as  he  has  dealt  with  the  cure 
for  blood-spot  already  in  the  middle  of  the  present  IXth  treatise.  The 
Greek  name  for  blood-spot  is  corrupt  in  both  MSS.  It  may  be 
uTrofjcpayfJia  or  even  vnoyoGv;  atfJ.axtoB'iqi;  (Galen).  This  little  chapter 
seems  to  be  taken  from  Galen  De  Comp.  Med.  sec.  Locos,  l.  IV,  c.  8 
(ed.  Kuhn  XII,  p.  796-797),  where  he  gives  the  remedies  introduced  by 
Archigenes.  ^ee  p.  113. 
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The  Tenth  Treatise  in  which  are  recorded  the  Compound 
Remedies  mentioned  in  the  Ninth  Treatise  as  they  were 
composed  by  the  Ancients  for  the  Diseases  occurring  in 
the  Eyes. 

During  more  than  thirty  years  I  had  composed  different 
treatises  concerning  the  eye  in  which  I  pursued  divergent 
aims  about  which  I  was  questioned  by  several  people  one 
after  another.  Then  one  of  my  friends  (1)  collected  those 
treatises  and  brought  them  to  me — there  were  at  that 
period  nine  treatises — and  asked  me  to  give  them  titles 
after  having  united  them  all  in  one  volume  in  a  convenient 
manner  and  so  I  did  this.  This  is  a  book  containing  all 
the  knowledge  necessary  for  those  who  wish  to  treat  the 
diseases  occurring  in  the  eye  in  a  reasonable  manner,  since 
these  titles  are  in  accordance  with  those  nine  treatises. 

The  first  treatise  is  in  accordance  with  its  title,  as  it 
comprises  a  commentary  on  the  nature  of  the  eye  and  its 
structure.  There  is  no  doubt  about  the  necessity  of  this 
knowledge  to  him  who  seeks  (the  knowledge)  of  the 
treatment  of  eye-diseases  (2). 

The  second  treatise  is  in  accordance  with  its  title,  as  it 
comprises  a  commentary  on  the  nature  and  form  of  the  brain. 
He  who  desires  to  know  the  nature  of  the  eye  is  obliged  to 
instruct  himself  in  the  nature  of  the  brain,  as  the  origin  of 
the  eyes  lies  in  it,  and  as  the  sensory  activity  finally  returns 
to  it. 

The  third  treatise  is  in  accordance  with  its  title,  as  it 
comprises  a  commentary  on  the  condition  of  the  optic 
nerves,  on  the  visual  spirit  and  on  vision  itself,  how  it  is 
accomplished.  It  is  not  possible  to  attain  intimate  know¬ 
ledge  of  the  organ  of  vision  and  (to  pursue)  the  most  advanced 
study,  if  one  does  not  know  these  three  subjects. 


(x)  This  was  Hubaish  Hunain’s  nephew  and  his  oldest  and 

best  pupil.  See  Introduction  p.  XXIX — XXX. 

(2)  The  last  phrase  is  missing  in  L. 
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The  fourth  treatise  is  in  accordance  with  its  title,  as  it 
comprises  all  the  things  the  knowledge  of  which  is  indis¬ 
pensable  to  him  who  desires  to  practise  medical  treatment 
10  of  the  body  in  general  or  of  one  of  its  parts,  as  e.g.  the  eye. 

The  fifth  treatise  is  in  accordance  with  its  title,  as  it  com¬ 
prises  a  commentary  on  the  causes  of  the  affections  occur¬ 
ring  in  the  eye.  There  is  no  doubt  about  the  necessity  of 
knowledge  of  them  to  him  who  earnestly  desires  (to  practise) 
15  the  treatment  of  eye-diseases. 

The  sixth  treatise  is  in  accordance  with  its  title,  as  it 
comprises  the  signs  and  symptoms  of  the  diseases  occurring 
in  the  eye  ;  it  is  not  possible  to  treat  eye-diseases,  save  after 
(having  acquired  knowledge  of)  their  symptoms  and  signs. 

20  The  seventh  treatise  is  in  accordance  with  its  title,  as  it 
comprises  a  commentary  on  the  faculties  of  simple  remedies 
in  general.  We  cannot  find  the  way  to  medical  treatment 
in  any  case  except  through  knowledge  of  the  faculties  of 
thft  remedies, 

25  The  eighth  treatise  is  in  accordance  with  its  title,  as  it 
comprises  an  enumeration  of  the  categories  of  remedies 
which  are  suited  to  the  eye  and  a  description  of  the  purposes 
of  their  application.  Nobody  can  treat  eye-diseases  who 
'SM  u*  does  not  know  the  faculties  of  the  remedies,  which  are 
peculiar  to  them  and  the  purposes  of  their  application. 

The  ninth  treatise  is  in  accordance  with  its  title,  as  it 
comprises  the  prescriptions  for  treatment  of  the  diseases 
5  occurring  in  the  eye. 

On  the  same  plan  the  present  treatise  is  likewise  in  accor¬ 
dance  with  its  clas  titles.  It  is  the  tenth  treatise  comprising 
a  commentary  on  the  compound  medicines  composed  by  the 
Ancients  and  written  down  by  them  in  their  books  on 
10  eye-diseases.  It  was  not  possible  for  anyone  to  treat  eye- 
diseases  without  knowledge  of  those  compound  medicines. 
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After  a  long-time*  had  elapsed  since  (the  composition  of) 
these  treatises  and  many  people  had  taken  notice  of  them 
and  had  occupied  themselves  with  their  study — and  specially 
the  Syrian  oculists  and  the  Arabs  (*),  as  I  had  composed 
these  treatises  in  Arabic  according  to  the  wishes  of  the  people 
who  requested  me  for  them — Hubaish  translated  them 
into  the  Syriac  language.  For  it  was  he  who  took  pains 
to  collect  them.  Then  after  this  nobody  asked  me  to 
compose  the  tenth  treatise  and  to  add  it  to  the  nine  preceding 
ones.  So  the  book  remained,  as  it  were,  a  torso,  until  you 
took  notice  of  it,  you  who  have  been  specially  distinguished 
for  the  valuable  services  which  you  rendered  by  collecting 
books  and  ,by  fertilising  the  sciences,  ever  since  you 
attained  an  eminent  position  and  a  very  high  rank  in  being 
promoted  chief  of  the  physicians  and  philosophers  (2). 

When  you  read  the  first  nine  treatises,  you  remarked  that 
they  required  this  tenth  treatise  which  I  had  mentioned 
and  the  composition  of  which  I  had  promised  in  the  ninth 
treatise (3),  and  that  it  had  been  delayed  until  now,  because 
there  bad  been  no  demand  for  it.  Then  I  learned  that  the 
book  had  to  be  accomplished  and  completed,  so  that  there 

P)  The  “Syrian  oculists”  are  the  Syriac -speaking  Christian  oculists, 
the  “Arabs”  the  Arabic -speaking  Muslim  physicians  and  scientists  of 
Baghdad. 

(2)  Concerning  the  possible  identity  of  the  physician  to  whom  Hunain 
addresses  these  words,  see  the  inquiry  in  the  introduction  to  this  book. 

It  may  have  been  Abu’l  Hasan  ' All  b.  Sahl  yjb.  J!  ^c.  y-Al  y\ 

(6.  Rabban )  at-Tabari,  a  famous  Christian  physician  who  after  his 
conversion  to  Islam  entered  the  service  of  the  caliphs  al-MuHasim 

and  al-MutawaJcJcil  jdl  and  was  a  boon  companion 

of  the  latter  (Fihrist,  p.  296).  His  great  work  Firdaus  al  hilcma<$\-^-  \  $ y 

(Paradise  of  Wisdom)  is  the  earliest  Arabic  medical  encyclopedia.  The 
author  mentions  as  his  principal  sources  Hippocrates,  Aristotle,  Galen, 

Yuhanna  b.  Masawaih  U  y  b.*-  y  and]  Hunain.  He  was  the 

teacher  of  the  most  celebrated  Persian  physician  ar-Rdzi  or  Rhazes . 

See  concerning  him  and  his  work,  E.G.  Browne,  Arabian  Medicine 
Cambridge,  1921,  pp.  38-44,  116-117,  etc.  See  Introduction  p.  XXXI,. 
XXXIX  and  XLV. 

(3)  On  page  113  of  the  translation. 
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should  be  no  omission  of  any  point  of  view  concerning  the 
aims  of  the  composition  of  this  treatise.  You  reminded  me 
that  it  was  necessary  to  write  down  the  prescriptions  of  the 
compound  remedies  mention  of  which  occurred  in  the  ninth 
treatise  in  which  we  commented  on  the  medical  treatment 
of  eye-diseases. 

These  remedies  the  prescriptions  of  which  were  required 
according  to  your  expressed  opinion  were  the  eve-salves 
known  to  the  Greeks  under  the  name  of  uovorffispa 

iui 

(■ monohemera ),  i.e.  efficacious  from  the  very  first  day. 
And  the  eye-salves  the  Greek  name  of  which  is  vxpScva 
(nardina),  i.e.  prepared  with  nard.  And  the  eye-salves 
prepared  with  roses  ;  there  are  two  kinds,  one  white,  the 
other  yellow,  saffron-coloured.  And  the  remedy  named 
after  Erasistratus,  useful  in  cases  of  itching  accompanied 
by  moisture.  And  the  remedy  named  after  P.accius 
prepared  with  saffron  and  grape-wine.  And  the  white 
eye-salves  called  in  Greek  aA'.xvx  (libiana).  And  the 
collyrium  for  trachoma  and  roughness  in  the  lids,  prepared 
with  grape-wine.  And  the  eye-salve  called  in  Greek 
ytxxov  (chiakon). 

Before  writing  down  the  prescriptions  of  these  remedies 
which  form  a  section  of  the  compound  remedies  suitable 
for  the  eye,  it  is  necessary  for  us  to  describe  first  the  things 
which  will  be  found  useful  as  information  concerning  their 
preparation  in  general.  Moreover  the  subdivision  of  all 
their  kinds,  from  which  simple  remedies  each  of  them  is 
composed,  and  which  is  the  best  manner  in  which  to  prepare 
them!1). 

I  say  :  Of  the  compound  medicines  which  are  useful 
for  the  eye  there  are  such,  as  are  kneaded  into  a  paste. 
The  Greeks  call  all  of  this  type  eye-salve  ( shiydf ).  And 
others  are  to  be  put  into  the  eye  dry,  and  the  Greeks  call 
this  kind  dry  collyrium.  And  others  are  to  be  prepared 
moist,  and  the  Greeks  call  them  moist  collyria. 


(x)  See  the  following  pages  129-131. 
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The  medicines  which  are  kneaded  into  a  paste  are  pre¬ 
pared  from  all  the  ophthalmic  remedies  which,  we  have 
mentioned  in  the  eighth  treatise  of  this  book.  They  are, 
as  we  remarked  there,  of  seven  categories  useful  for  all 
kinds  of  eye-diseases.  It  is  advisable  to  prepare  those 
pastelike  eye-salves  in  particular  in  the  spring  time(]),  as 
the  summer  climate  dissolves  the  properties  of  remedies. 
In  the  winter  those  remedies  wither  (lit.  shudder)  and  crum¬ 
ble  one  after  the  other  and  are  not  easily  mixed  with  one 
another.  He  who  mingles  those  remedies  must  pound 
them  carefully  and  pour  water  on  them  during  the  pounding, 
very  gradually,  in  order  that  the  metallic  remedies  may 
not  sink  to  the  bottom  and  the  aromatic  ones  come  to  the 
surface,  but  he  must  pour  (the  water)  on  them  little  by  little 
and  pound  them  with  (the  water)  until  the  medicine  acquires 
the  consistency  of  pigeons’  dung  ;  and  this  is  (the  consis¬ 
tency  of  the  residue)  of  the  things(2)  with  which  one  rubs 
oneself  in  the  bath  and  which  are  gathered  in  the  tube  letting 
out  the  water.  The  water  with  which  these  remedies  are. 
pounded  must  be  rain-water,  as  pure  rain-water  is  more 
suitable  to  be  employed  than  anything  else.  [If  they  are 
pounded  with  wine]  (3),  the  most  profitable  is  that  which  in 
the  wine-houses  is  won  from  the  must  at  the  time  when  the 
juice  is  changed  and  transformed  into  mild  white  wine  by 
developing  its  aroma.  After  this  the  remedies  are  pounded 
with  some  extracted  juices  of  fragrant  smell. 


(x)  All  the  following  section  is  not  to  be  found  in  Galen’s  works  but 
in  Oribasius’  collections  X.  23.,  (ed.  Bussemaker  and  Daremberg,  vol. 
II,  p.  434-438)  following  Antyllus,  and  in  Paul  of  Aegina,  l.  VII,  c.  16. 

(2)  These  things  were  in  Greek  times  xovbc  cttooctt]  {lixivium  of  the 

Romans),  in  Arab  times  md  ramdd  ^Uj*U  (lime-water,  ash-water)  and 

lyes  instead  of  soap  in  the  bath.  They  form  after  use  a  kind  of  mud- 
deposit  in  the  tube  (outlet). 

(3)  These  words  are  missing  in  both  MSS. 
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The  mineral  remedies^)  must  be  pounded  (still)  for  a 
long  time.  But  the  remedies  prepared  with  extracted 
juices  (are  to  be  pounded)  a  short  time  (only)  When  they 
have  been  sufficiently  pounded,  the  gum  is  added  to  them 
last  of  all  and  they  are  to  be  kneaded  with  it.  Then  they 
are  selected  for  storing  up  and  put  into  a  vessel  of  copper 
or  glass  and  stored.  Those  of  the  medicines  which  are 
prepared  with  extracted  juices  must  be  used  immediately. 
But  those  which  are  prepared  with  mineral  remedies  become 
better  and  superior  in  quality  the  longer  they  are  kept, 
by  growing  old.  This  is  what  it  is  necessary  to  know  about 
the  preparation  of  eye-salves. 

As  to  the  dry  colly  via  which  melt,  change  and  clear 
away  callosities,  trachoma,  roughness  and  pterygium,  they 
are  prepared  with  yellow  vitriol,  rust  and  red  vitriol.  The 
eye-burning  medicines  which  cause  lachrymation  and  are 
useful  in  cases  of  obstruction  (of  the  optic  nerve)  and  dull¬ 
ness  of  sight  (amaurosis)  are  composed  of  those  aforemen¬ 
tioned  remedies  with  the  addition  of  the  varieties  of  pepper 
and  nard.  The  medicines  which  preserve  the  healthy  eye 
and  prevent  diseases  from  occurring  in  it  and  assist  it  in 
repelling  (the  humours)  which  flow  to  it  and  penetrate  into 
it,  are  composed  of  the  stone  which  is  named  after  the 
Phrygians (2),  Persian  gum,  aloes,  homed  poppy,  cadmia, 
stibium,  and  all  the  other  remedies  which  we  mentioned 
before  and  which  should  be  pounded  until  they  acquire  the 
consistency  of  the  finest  possible  dust. 


p)  The  Arabic  text  L  reads  muhtaqara  o yc.2-  which  gives  no  sense, 

C  muhtajara  * yc£-  i.e.,  dug  out  or  excavated  from  the  earth  (lacking 

in  the  Arabic  dictionaries).  The  Greek  texts  of  Oribasius  and  Paulus 
Aegineta  read  metallic  remedies.  So  I  think  it  best  to  render  it  by 
mineral  remedies. 

(2)  Both  MSS.  are  corrupt  and  bear  qaum  Hasha  or  Habasha  y 

4Aa.s-  j\  (the  Abyssinians).  According  to  Oribasius  and  Paul  it  is 

to  be  read  Frugiyd,  i.e.  jj>  p Js  Phrygia.  The  Phrygian  stone  is 

a  well-known  remedy  of  antiquity.  It  was  an  earthy  mineral  containing 
alum.  ^  -i 
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The  wet  collyria  are  prepared  with  honey,  balsam-oil, 
good  old  oil  whose  parts  are  refined  with  age,  fennel- juice, 
galls  of  animals,  asafoetida  and  other  similar  remedies. 
All  these  are  good  for  dullness  of  sight  and  the  first  stages 
of  cataract,  as  they  are  remedies  which  thin  (refine),  heat 
and  clear. 

It  is  advisable  to  apply  these  remedies  and  others  of  the 
type  of  hot  collyria  at  a  time  when  the  head  is  not  congested 
and  when  the  weather  in  the  place  is  pure,  free  and  clear 
and  of  the  kind  of  climate  which  is  akin  to  that  of  the  celes¬ 
tial  spheres.  But  at  the  same  time  it  must  be  neither 
very  cold  nor  very  hot.  It  is  necessary  to  repeat  the  hot 
and  biting  collyria  every  second  day,  to  drop  into  the  eye 
woman’s  milk  and  to  make  compresses  until  it  is  soothed, 
and  to  wash  it  after  that  and  to  clean  it. 

The  plasters  must  likewise  be  mentioned,  as  many  of 
them  ar  useful  for  the  eye  from  time  to  time.  These 
plasters  are  prepared  with  the  things  required  by  the  place 
(to  which  they  are  to  be  applied)  in  order  to  contract  it, 
or  with  things  which  cool,  strengthen,  thicken  and  dry  it, 
like  dust  of  mill-stones  (i,e.  finest  flour),  powder  of  frankin¬ 
cense,  the  earth  named  after  Samos,  myrrh,  acacia,  opium 
with  white  of  eggs  and  with  mucilage  of  land-snails.  They 
are  stuck  to  the  forehead  and  are  useful  to  those  to  whose 
eyes  a  (bad)  humour  flows,  since  they  prevent  it  from 
flowing  into  the  blood-vessels  inside  the  skull  but  direct 
it  into  its  external  vessels. 

Thus  we  have  given  a  complete  record  of  the  eye-salves 
and  the  other  dry  and  wet  collyria  and  of  the  plasters  which 
are  stuck  to  the  fore-head,  including  adequate  information, 
as  far  as  that  is  possible. 

I  begin  now  with  the  enumeration  of  the  composition  of 
the  medicines  of  which  you  ordered  me  to  write  down  the 
prescriptions.  I  say  that  the  eye-salves  known  as  effica¬ 
cious  from  the  very  first  day  have  numerous  recipes,  and 
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30  I  will  explain  to  you  first  those  which  are  recorded  by 
Paulus  Aegineta(1)  : 

W  u*  Recife  for  an  eye- salve  efficacious  from  the  very  first  day 
in  cases  of  incipient  or  inveterate  ophthalmia  :  Take  acacia 
36  mithqdl  (drachms),  gum  32  dr.,  cadmia  24  dr.,  burnt 
copper  18  dr.,  white  pepper  18  dr.,  pound  these  remedies 
5  with  astringent  wine. 

Recipe  efficacious  from  the  very  first  day  called 
(klimax)  (2)  :  Take  saffron  the  weight  of  two  drachms,. 
Persian  gum  4  dr.,  horned  poppy  8  dr.,  and  pound  these 
remedies  with  water. 

10  Recipe  for  another  eye-salve  prepared  with  horned  poppy  (3)  : 
Horned  poppy  8  mithqdl  (drachms),  Persian  gum  and 
saffron  of  each  one  dr.,  opium  one  half  dr.  ;  pound  these 
remedies  with  water. 


(x)  It  is  indeed  the  first  remedy  ( jjLovoVjfjt-epov,  monohemeron )  indi¬ 
cated  in  1.  VII,  c.  16  of  Paul.  But  instead  of  opium  Hunain  has  white 
pepper. 

Most  of  the  following  recipes  are  to  be  found  in  several  Greek  and 
Roman  medical  writings  and  have  been  repeated  in  most  of  the  Arabic 
treatises  on  ophthalmology.  Several  of  them  which  are  not  to  be  found 
in  the  works  of  Galen,  Oribasius  and  Paulus,  as  indicated  by  Hunain,. 
exist  in  the  spurious  but  rather  old  ophthalmology  of  Alexander  Trallia- 
nus  (Alexander  von  Tralles,  ed.  Theodor  Puschmann,  Wien,  1879,  vol.  II, 
p.  3-69).  It  gives,  for  instance,  no  less  than  sixteen  recipes  for  the 
[XOVOT|U£Ga  xoAXuota  (or  eye-salves  efficacious  from  the  very  first  day). 
Others  are  to  be  found  in  the  Tetrabiblos  of  Aetius  Amidenus. 

(2)  This  name  is  not  to  be  found  for  a  collyrium  in  the  available  editions 
of  Greek  medical  writers  including  Paul  of  Aegina.  It  is  cited  as  an 
antidote  by  iUexander  Trallianus  (ed.  Puschmann,  11,571).  The  Arabic 
mutilated  word  may  be  read  Callimachus,  but  this  is  not  probable. 

(3)  It  is  the  ota  yXaoxtoo  ( cliaglaukiou ),  for  which  there  exist  several 
recipes  in  nearly  every  ancient  treatise,  e.g.  in  Galen  loc.  cit.  (ed.  Kuhn, 
vol.  XII,  p.  745-748).  Scribonius  Largus  (cap.  22)  gives  the  same 
remedies  in  the  same  composition  but  with  another  ration  of  component- 

parts. 


These  are  the  remedies  described  by  Paul  of  Aegina  which 
concern  the  eye-salves  (1)  which  are  efficacious  from  the 
very  first  day.  Galen  has  described  of  this  kind  only 
the  following  eye-salve  : 

Recipe  for  a  useful  eye-salve  which  soothes  the  pain  from 
the  very  first  day,  with  the  epithet  “  dog’s  excrement  ”  (2)  ; 
it  repels  the  swelling  from  the  very  first  hour  :  Take  stibium 
40  drachms,  acacia  40  dr.,  cadmia  6  (16)  dr.,  myrrh  4  dr., 
aloes  2  dr.,  nard  and  Indian  lycium  4  dr.  of  each,  castor 
one  dr.,  burnt  and  washed  copper  14  dr.,  white  lead  8  dr., 
opium  2  dr.,  yellow  burnt  vitriol  2  dr.,  gum-arabic  40  dr. 
Knead  these  remedies  with  the  water  of  a  decoction  of 
roses,  apply  the  eye-salve  with  white  of  eggs  and  dilute 
it  well ;  thus  it  will  be  quite  excellent. 

This  is  what  we  have  found  concerning  the  eye-salves 
which  are  efficacious  from  the  very  first  day.  As  to  the 
eye-salves  which  are  prepared  with  nard  and  which  I 
mentioned  after  those,  I  found  that  Paul  has  written  down 
a  prescription  which  is  as  follows  (3)  : 

Recipe  for  an  eye-salve  called  vapShvov  (nardinon)  i.e.  nard 
(prepared  with  nard)  :  Take  cadmia,  saffron  and  gum-arabic 
36  dr.  each,  burnt  copper  10  dr.,  stibium  and  acacia 
1  mithqal  (drachm)  each,  Syrian  nard,  i.e.  the  mai- 
hakhosha  (4)  12  dr.,  opium  and  myrrh  16  dr.  each  ;  pound 
these  remedies  with  water. 


(x)  From  here  begins  a  gap  in  MS.  L. 

(2)  It  is  the  (ixuXaynov  ( skylakion )  auOvj gscov  ( authemeron )  of 
Galen  ( De  comp.  med,  sec.  locos.  1.  IV,  c.  8,  ed.  Kiihn,  vol.  XII,  p.  755). 
This  name  signifies  in  Greek  a  young  puppy,  according  to  the  dictionaries. 
Some-times  the  pieces  of  dried  eye-salves  were  branded  with  the  image 
of  a  horse,  dog  or  other  animal,  e.g.  a  lion  (Galen,  ibid,  p.  773).  On  the 
other  hand,  if  Hunain’s  translation  of  the  name  be  correct,  it  would 
refer  to  the  colour  and  consistency  of  the  eye -salve  resembling  excre¬ 
ments  of  dogs. 

(3)  Paul.  Aegin.  1.  VII,  c.  16. 

(4)  The  MS.  C  reads  minhusha  I  bn  al  B.  (II,  1237)  mantha- 

gusha  Dozy  (II,  626)  maibakhosha  But  Dozy’s  explanation 

•of  the  word  is  incorrect.  It  is  the  Persian  word  for  vap Bog  SupiaxVj. 
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This  is  the  only  prescription  written  down  by  Pan 
15  as  we  have  already  remarked.  But  Oribasius  has  written 
many  such  prescriptions  which  are  as  follows  : 

Recife  for  a  vapeu  vov  eye-salve  for  ophthalmia  at  its  height (1): 
Acacia,  gum-arabic  and  burnt  stibium  40  dr.  each,  cadmia 
16  dr.,  burnt  copper  12  dr.,  white  lead  and  dried  roses 
20  8  dr.  each — [another  copy  reads  blossoms  of  roses  ;  the 

Greeks  meant  by  “  blossoms  ”  the  part  in  the  centre  of 
the  blossom  which  is  commonly  called  “  rose-seeds  ”  when 
it  is  in  full  bloom  (2)  1  drachm] — myrrh  4  dr.(3),  malo- 
bathrum,  saffron,  opium  and  burnt  yellow  vitriol  2  dr. 
25  each,  aloes,  nard  and  castor  1  dr.  each.  Pound  these  remedies 
with  water.  This  is  an  eye-salve  which  is  useful  for  oph¬ 
thalmia  in  its  first  stages,  for  discharge  of  hot  matters 
and  for  pain,  ulcers  and  inveterate  affections. 

Y*)  Recipe  for  a  vaprhvov  eye-salve  called  ’AcppoSiTaptov 

(Afhroditarion)  (4)  :  Cadmia,  acacia  and  gum-arabic  40 
dr.  of  each,  stibium  12  dr.,  burnt  copper  12  dr.,  saffron 
8  dr.,  castor  4  dr.,  opium  4  dr.,  lycium  3  dr.,  myrrh  2  dr., 
5  nard  and  aloes  2  dr.  of  each,  scraped  off  rust,  burnt  red 
and  yellow  vitriol  1  dr.  of  each  ;  pound  these  remedies 
with  astringent  wine  and  do  not  mix  them  with  sea-water. 

Recipe  for  a  vxpcbvov  eye-salve  called  after  Crates  of 
Tyana  (?)  (5)  :  Stibium,  acacia  and  gum-arabic  40  dr. 
10  of  each, — (in  another  copy:  8  dr.  of  each) — burnt  and  washed 

black  lead  20  drachms,  rose-blossoms  20  dr.,  cadmia 
16  dr.,  burnt  copper  16  dr.,  white  lead,  opium,  aloes  and 


(x)  Orib.  t.  V.  p.  135  and  875. 

(2)  H.  means  tbe  receptacle  of  the  blossom  with  style  and  filaments 
wearing  their  anthers  which  are  thought  by  the  public  to  be  seeds. 

(3)  End  of  the  gap  in  MS.  L. 

(4)  Not  to  be  found  in  Oribasius,  Galen  (ed.  Kiihn  XII,  p.  752)  gives 
a  somewhat  different  recipe  duXoAou  atppoSnraoiov  (A.  of  Philotas). 

(5)  So  clearly  written  in  both  MSS.  Perhaps  the  famous  herbalis 
Crateuas. 
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saffron  6  dr.  of  each,  myrrh  5  dr.,  nard  4  dr.,  castor  3  dr., 
Indian  lycium  3  dr.,  scales  of  copper  1  m.,  slate  (?)  (*)  1  dr. 
Pound  these  remedies  with  water  as  carefully  as  possible 
and  make  an  eye-salve  of  them  ;  then  add  the  whites 
of  four  fresh  eggs.  Thus  it  is  a  well-tempered  eye-salve 
which  may  be  applied  in  the  last  stages  of  the  disease, 
but  it  must  be  well  diluted  to  a  thin  consistency  with 
white  of  eggs.  When  the  course  of  the  ophthalmia  is 
chronic,  it  is  better  to  mix  it  to  a  thicker  consistency. 
It  is  then  more  suitable  for  treatment  of  ulcers,  hypopyon  (2) 
and  all  the  chronic  diseases. 

Recife  for  a  vapSivov  eye-salve  called  Indian  (3),  useful 
in  the  last  stages  of  the  diseases  [in  another  copy  :  in  the 
first  stages  of  the  diseases,  if  it  is  applied  with  white  of 
eggs,  and  in  the  last  stages  of  the  disease,  if  applied  with 
water]  :  Take  burnt  and  washed  cadmia  8  dr.,  burnt  and 
washed  copper  14  dr.,  opium  2  dr.,  burnt  yellow  vitriol 
2  dr.,  myrrh  and  saffron  4  dr.  of  each,  aloes  1  dr.,  castor 
2  dr.,  nard  1  dr.,  white  lead  8  dr.,  malobathrum  2  dr., 
Indian  lycium  1  dr.,  gum-arabic  40  dr.  [In  another  copy 
is  no  mention  of  stibium  (4),  and  other  people  compose 
this  recipe  in  the  following  way  :  they  add  to  it  16  dr. 
copper,  and  no  lycium ;  but  they  take  the  remaining 
remedies  just  as  (we  have)  described]. 

After  this  you  reminded  me  of  the  rose-eye-salve.  We 
found  these  eye-salves  written  down  in  the  books  of  many 
ancient  authors.  One  of  them  is  Paul  who  gave  several 
prescriptions  of  them,  which  are  as  follows  : 


(1)  H.  says  :  hagar  mushattab  ?  i.e.  striped  stone,  Ibn  al 

B.  hagar  mushaqqaq  ,  i.e.  split  stone. 

(’)  Literally  :  the  matter  (pus)  which  is  hidden  in  the  eye,  i.e.  utcotcucv 
(hypopyon)  or  utzotzooq  of  the  Greeks. 

(a)  Not  to  be  found  in  Oribasius,  and  not  identical  with  Galen’s, 
(vol.  XII,  p.  780  and  782)  xoXAupiov  Tvoixov,  nor  with  the  Indarium 
nardinum  of  Aet.  Amid.  (II,  3,  c.  113). 

(*•)  A  copyist’s  erroneous  interpolation. 
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Recife  for  an  eye-salve  made  with  roses  f1)  :  Take  freshly 
plucked  roses  72  mithqal  (drachms),  burnt  and  washed 
20  cadmia  and  scraped  off  rust  2  dr.  of  each,  nard  1  dr.,  washed 
scales  of  copper  2  dr.,  burnt  and  washed  stibium,  opium 
and  myrrh  3  dr.  of  each,  saffron  8  dr.,  starch  2  dr.,  gum 
arabic  14  dr.  ;  pound  these  remedies  with  rain-water. 

T  *\v  cr51  Recife  for  a  white  rose-eye-salve  (2)  :  Take  burnt  and 
washed  cadmia  and  white  lead  1  pound  of  each,  starch 
and  tragacanth  3  ounces  of  each,  aloes  half  an  ounce, 
gum-arabic  3  ounces,  saffron  1  \  ounces,  rose-leaves 
5  deprived  of  their  white  parts  6  ounces  :  pound  with  rain¬ 
water. 

Recife  for  a  yellow  rose-eye-salve  corresponding  to  the 
saffron-colour  (3)  :  Take  nard,  dried  rose-blossoms  and 
aloes  2  dr.  of  each,  saffron  4  J  dr.,  horned  poppy  and  Persian 
10  gum  6  ounces  of  each,  opium  2  dr.,  tragacanth  1  oz.  Pound 
these  remedies  with  rain-water. 

Recife  for  a  rose-eye-salve  called  after  Nilus  (4)  :  Take 
freshly  plucked  roses  4  dr.,  saffron  2  dr.,  opium  and  gum- 
arabic  1  dr.  of  each  ;  pound  with  water. 
lo  Such  are  the  prescriptions  given  by  Paul  concerning 
this  type  of  eye-salve.  Oribasius  described  the  following 
prescriptions  of  this  type  of  eye-salve  : 

Recife  for  a  white  rose-eye-salve  for  ophthalmia  at 
20  its  height  (5)  :  Cadmia  and  white  lead  16  dr.  of  each, 
fresh  rose-leaves  deprived  (of  their  lower  white  part)  8  dr., 


(x)  Paul.  Aegin.  oiappooov  ( diarrhodon ),  (l.  VII,  c.  16). 

(2)  Aeuxbv  Biappooov  {leulcon  d.),  Ibidem. 

(3)  Kpoxwos?  SiappoBov  ( krokodes  d.),  Ibid. 

(4)  Ns 'Too  o  lappoBov  ( Neilou  d.),  Ibid.  In  both  MSS.  corrupted 
to  Bulus  (Paulus).  The  same  recipe  in  Galen  (ed.  Kuhn,  vol.  XII, 
p.  766)  :  used  by  the  Roman  oculist  Gallio. 

(5)  Similar  to  but  not  identical  with  the  cnrooiaabv  ( spodiakon ) 
(ash-coloured)  of  Orib.  (vol.  V,  p.  135). 
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gum-arabic  and  starch  4  dr.  of  each,  gum  tragacanth  3  dr.,  Y 
aloes  2  dr.,  pound  the  remedies  with  water.  [Some  people 
add  earth  from  Samos  called  “  star  ”  2  dr,]. 

Recipe  for  a  red  rose-eye-salve  f1)  :  Cadmia  and  gum- 
arabic  3  oz.  of  each,  white  lead  2  oz.,  saffron,  nard  and 
opium  3  dr.  of  each,  fresh  cleaned  roses  1  lb.  Pound  the 
remedies  with  water  and  apply  when  required  with  white 
of  eggs  or  woman’s  milk  or  another  (medium)  useful  for 
ulcers. 

Ey  e-salve  useful  for  ulcers  and  ophthalmia  in  the  last 
stages ,  called  7cu £ivov  ( pyxinon )  (2)  :  Cadmia,  fresh  roses 
and  gum-arabic  16  dr.  of  each,  white  lead  and  saffron 
8  dr.  of  each,  opium  2  dr.  Pound  with  water  and  anoint 
with  this  eye-salve  mixed  with  white  of  eggs.  It  is  useful  for 
ulcers  and  for  matter  pouring  into  the  eye. 

Recipe  for  a  red  ( eye-salve )  prepared  with  roses  (3)  : 
Cadmia  and  gum  3  oz.  each,  white  lead  2  oz.,  saffron  1  oz., 
nard  and  opium  4  dr.  of  each,  fresh  rose-leaves  stripped  of 
their  stalks  1  lb.  Pound  the  remedies  with  water  and 
apply  with  white  of  eggs,  women’s  milk  or  water. 

Recipe  for  another  rose-eye-salve  useful  for  ophthalmia 
in  the  last  stages  (4)  and  for  hypopyon,  inflammation  and 
ulcers  whose  surface  is  covered  with  a  dirty  crust,  and  it 
cleans  away  the  dirt  of  ulcers  :  Cadmia,  burnt  stibium 
and  roses  deprived  of  their  seeds  (receptacles)  and  stalks 
16  dr.  of  each,  white  lead  10  dr.,  saffron  8  dr.  Pound  the 
remedies  with  water,  prepare  the  eye-salve  and  apply  it 
with  white  of  eggs  and  women’s  milk.  Apply  it  during  the 
decline  of  the  disease  with  water  and  dissolve  in  it,  moreover, 
16  dr.  of  gum. 


0)  Not  in  the  editions  of  Oribasius. 

(2)  Not  to  be  found  in  Oribasius. 

(3)  Not  existing  in  the  editions  of  Oribasius. 

(4)  Not  existing  in  the  editions  of  Oribasius.  The  name  means 
“yellow  as  box-wood”. 
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Recipe  for  a  rose  eye-salve  known  as  i^pfov  (xenon)  (1) 
bearing  the  name  of  “  composed  of  seventy -two/'  useful 
for  ophthalmia  in  its  last  stages,  for  pain,  pustules,  jaundice, 
prolapse  of  the  iris  (2)  and  of  the  eye-ball,  hypopyon, 
long-established  flow  of  matter  to  the  eye,  and  inveterate 
ophthalmia  which  it  is  difficult  to  cure  :  Take  fresh  roses 
deprived  (of  their  stalks)  72  dr.,  cadmia  24  dr.,  gum  24  dr., 
saffron  6  dr.,  stibium  6  dr.,  opium  3  dr.,  myrrh  3  dr.,  scraped 
off  rust  2  dr.,  nard  2  dr.,  scales  of  copper  2  dr.  Pound  these 
remedies  with  water,  prepare  the  eye-salve  from  them  and 
apply  it  with  white  of  eggs  or  women’s  milk. 

These  are  the  prescriptions  for  rose-eye-salves  given  by 
Oribasius.  Galen  has  given  the  following  : 

Recipe  for  a  rose-eye-salve  called  after  Nilus  as  it  is  to  he 
found  in  the  hook  of  Andreas  (3),  useful  for  severe  pain,  thin 
and  abdundant  flow  of  matter  to  the  eye,  pustules  and  pro¬ 
lapse  of  the  iris :  Roseleaves  deprived  of  their  white 
“  nails  ”  4  dr.,  saffron  2  dr.,  opium  ddniq  (obolus),  nard 
1|  ddniq ,  gum  3  drachms  ;  pound  the  remedies  with  water. 

Recipe  for  a  red  rose-eye-salve  which  Gallio  the  oculist 
used  (4)  :  Roses  4  dr.,  saffron  2  dr.,  acacia  1  dr.,  opium  1 
ddniq  (obolus)  ;  pound  these  remedies  with  rain-water. 

Recipe  for  a  remedy  useful  for  all  kinds  of  eye-diseases , 
eating  sores  and  ulcers,  and  suppurating  ears  (5) :  Burnt 


p)  It  is  called  by  Oribasius  (vol.  V,  p.  141)  ota  pootov  Atayopou  to 
jxeya  (the  great  rose-salve  of  Diagoras),  by  Galen  (ed.  Kuhn  XII, 
p.  767),  Btappooov  to  Bta  t wv  o(P  to  pteya  Xsy optsvov. 

(2)  Musarag  gy* Persian  word  mor  sarak :  little  head  of  an  ant, 
i.e.  a  small  prolapse  of  the  iris  called  by  the  Greeks  (Alex.  Trallianus) 
putoxscpaXov  (myiokephalon)  (fly’s  head). 

(3)  Galen ,  De  comp.  med.  sec.  loc.  (ed.  Kuhn,  vol.  XII,  p.  765)  OtappoBov 
NstXou  ’AvBpsaq 

(4)  Ibid.  (p.  766)  :  Bty.p^oBov  NstXou  to  eypvjoaTO  TaXXtoov  6 
otDOaXjjuxoq. 

(5)  Galen,  Ibid.  (ed.  Kuhn,  vol.  XII,  p.  735-736)  :  Ilayypy ctos 
’EoasisToaTci). 
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copper  6  dr.,  burnt  red  vitriol  and  myrrh  3  dr.  of  each, 
saffron  dr.,  pepper  1  dr.,  wine  imported  from  Chios  and 
wine  imported  from  Crete  reduced  to  one  third  f1)  J  lb. 
of  each.  Pound  all  these  remedies  with  wine  until  it  eva¬ 
porates,  pour  the  reduced  wine  on  it  and  boil  it  until  it 
acquires  the  consistency  of  honey. 

Oribasius  speaks  of  it  as  follows  (2)  : 

Recipe  for  a  wet  medicine  useful  for  all  hinds  of  eye-diseases 
called  after  Erasistratus,  heals  the  swellings  caused  by  flux 
and  psorophthalmia  :  Burnt  copper  6  dr.,  burnt  red  vitriol 
3  dr.,  myrrh  3  dr.,  saffron  1J  dr.,  pepper  1  dr.,  wine  from 
Chios  and  reduced  (sweet)  wine  from  Crete  one  cotyle  (3) 
and  a  half  of  each,  i.e.,  13 J  oz.  [ilnother  copy  adds  6  dr. 
of  rust].  Pound  all  these  (remedies)  with  wine  until 
they  are  dry,  then  add  the  reduced  wine  and  boil  it  down  to 
the  consistency  of  honey.  This  medicine  is  (also)  useful  for 
the  tonsils,  ulcers  of  the  mouth  and  for  pain  in  the  ear. 

Galen  has  spoken  of  this  medicine  as  follows  : 

Recipe  for  the  remedy  of  Erasistratus  (4)  called  Tzxy/^riGToc 
(ypanchrestos) ,  useful  for  trachoma  in  the  lids,  for  inveterate 
ophthalmia,  suppurating  ears,  ulcers  which  are  slow  to 
heal  and  spreading  ulcers  (sores)  in  the  mouth  :  Burnt 
copper  2  dr.,  myrrh  1  dr.,  burnt  red  vitriol  1  dr.,  pepper 
J  dr.,  saffron  £  dr.,  wine  from  Chios  1  cotyle ,  i.e.,  9  oz., 
and  reduced  wine  \  cotyle.  Pound  these  dry  remedies, 
sprinkle  on  them  wine  while  pounding  ;  when  it  is  dried, 
pour  on  it  the  reduced  wine  and  pound  with  it  in  a  copper 


O  Galen  calls  this  wine  yXuxu;  (sweet).  Hunain’s  teacher  Ibn 
Masawaih  translates  in  his  inedited  ophthalmology  the  Cretan  wine 
in  the  same  recipe  by  maibukhtag  a  Persian  term  for  wine 

boiled  down  to  a  consistency. 

(2)  Orib.  vol.  V.  p.  136. 

(3)  A  Greek  liquid  measure  xotuXtj,  about  half  a  pint. 

(4)  This  is  a  repetition  of  the  last  but  one  eye-salve,  more  literally 
translated  from  Galen.  Possibly  a  copyist’s  blunder. 
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vessel  and  boil  it  down  on  a  low  fire  ;  then  keep  it  in  a 
copper  vessel. 

T*A  You  reminded  me  of  this  medicine,  the  eye-salve  called 

the  saffron  riax/xocvov  prepared  with  wine.  Galen  speaks 
as  follows  about  this  eye-salve  : 

Recife  for  an  eye-salve  named  after  Pacciiis  called  Ascle- 
5  piadeum  (x),  useful  for  excessive  pain,  thin  and  refined 
matter  flowing  to  the  eye,  for  transforming  dirty  ulcers 
occurring  in  the  cornea,  for  pustules,  nightblindness  (2), 
trachoma  and  chronic  diseases  ;  it  is  useful  to  those  whose 
eyes  have  been  damaged  by  the  excessive  use  of  collyria  ; 

10  it  is  efficacious  from  the  very  first  hour  :  Cadmia  12  dr., 
scales  of  copper  12  dr.,  myrrh  4  dr.,  hematite  4  dr.,  Indian 
nard  4  dr.,  dry  roses  4  dr.,  opium  4  dr.,  white  pepper  14 
corns,  gum  12  dr.;  pound  the  remedies  with  as  much  wine 
from  Chios  as  suffices  and  apply  with  white  of  eggs. 

15  [  Another  recipe  contains  3  drachms  of  roses  and  25  pep¬ 

percorns  ]. 

You  reminded  me  then  of  the  eye-salves  which  are  called 
xuxvos  ( kyknos ) ;  there  are  different  prescriptions  of  which 
Paul  gave  a  certain  number.  They  are  the  following  : 

20  Recipe  for  an  eye-salve  called  jcuxvaptov  ( kyknarion )  ;  its 
explanation  is  :  the  little  xuxvo;  (3)  :  (Burnt  and) 
washed  cadmia  6  oz.,  washed  white  lead  4  oz.,  tutty 
4  oz.,  starch  2  oz.,  gum-tragacanth,  burnt  (i.e.,  parched) 
opium  and  gum  2  oz.  of  each  ;  pound  the  remedies  with 

25  rain-water. 


(x)  Mentioned  already  on  p.  128.  The  recipe  in  Galen  (ed  Kuhn 
vol.  XII,  p.  772)  is  designated  ’  A(7xA7|7cta8oo  Ilaxxtoo  (xoAAupiov), 
and  by  Oribasius  (vol.  V.  p.  141),  ’AaxArjTuaBsiov  Ilaxxtavov. 

(2)  Here  the  word  al-cdshd  \  (night-blindness)  is  certainly 

a  copyist’s  blunder  for  intifahh  or  tamaddud  al-aghsMya  -Mr 

‘U-ic.VI  (swelling  or  tension  of  the  membranes)  corresponding  to  Galen’s 
6[i.e'’oov  e7iocvacrTa<T£ic. 

(3)  i.e.  the  little  swan,  on  account  of  the  white  colour.  All  these 
recipes  are  to  be  found  in  Paul.  Aeginet.  1.  VII,  c.  16. 
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Recipe  for  an  eye-salve  called  white  y.u/.voc,  :  Cadmia 
5  oz.,  white  lead  2  drachms,  opium  18  dr.,  frankincense 
7  dr.,  starch  7  oz.,  gum  10  oz.;  pound  the  remedies  with 
rain-water. 

Recipe  for  an  eye- salve  called  yjs/^oc,  :  Burnt  and  V 
washed  cadmia  (6  oz.)  (x),  earth  known  as  “  star  ”  2  oz., 
white  lead  4  oz.,  tutty  8  oz.,  starch  and  opium  2  oz.  of 
each,  acacia  and  gum-tragacanth  1  oz.  of  each,  gum 
4  oz.;  pound  the  remedies  with  rain-water. 

Recipe  for  another  white  xuxvo;  eye- salve  (2)  :  Cadmia 
20  oz.,  white  lead  10  oz.,  starch  5  oz.,  gum-tragacanth, 
opium  and  gum  (arabic)  2\  oz.  of  each  ;  pound  the  remedies 
with  rain-water. 

Recipe  for  another  white  eye-salve  (2)  :  White  lead  8 
oz.,  opium  2  oz.,  starch  4  oz.,  gum  3  oz.  ;  pound  the 
remedies  with  water. 

These  are  the  prescriptions  for  these  eye-salves  noted 
by  Paul.  Oribasius  speaks  about  them  as  follows  : 

Recipe  for  an  eye-salve  called  xuxvaptov  (3)  :  White 
lead  16  dr.,  parched  opium  8  dr.,  acacia,  gum-tragacanth, 
gum  (arabic)  and  starch  4  dr.  of  each.  Pound  all  these 
with  water. 

The  first  that  should  be  pounded  is  the  white  lead,  then  the 
acacia,  then  the  opium,  then  the  gum-tragacanth  and  then 
the  gum  (arabic)  ;  the  starch  is  to  be  added.  If  it  (the 
medicine)  remains  too  long  in  the  mortar,  it  becomes  sour, 
and  the  eye-salve  acquires  sharpness.  It  is  necessary  to 
dilute  and  filter  the  gum  and  to  mix  it  with  the  other  re¬ 
medies  at  the  end.  And  he  who  pounds  the  dry  gum  is 


(x)  The  weight  is  missing  in  both  MSS.,  to  be  inserted  (6  oz.)  in  accord¬ 
ance  with  the  Greek  text  of  the  “  red  swan.” 

(2)  Not  to  be  found  in  our  editions  of  Paul.  Aegin. 

(3)  Oribas.  vol.  V.  p.  133  :  xuxvo;  cavOo?  Bcfacoo. 

The  description  of  the  preparation  of  gum-arabic  and  opium  is  missing 
in  the  Greek  text. 
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T  \  *  liable  to  make  mistakes  in  two  respects  :  the  first  is  to 
leave  in  tbe  gnm  some  of  tke  little  wood-rods.  [The 

gum-arabic  acts](1) .  mostly  only  in  this  way  that  it 

keeps  tbe  remedies  together,  binding  and  solidifying  them. 

5  Tbe  gum  bas  no  other  useful  qualities  in  the  eye-salves  save 
this  alone  (viz.  that  it  makes  them  coherent)  ;  nobody 
must  knead  the  eye-salve  beforehand  with  the  gum  solution. 
Concerning  the  opium  (2)  it  is  to  be  parched  before  use 
in  the  following  manner  :  take  a  copper  pan  or  a  plate 
10  of  a  balance  or  a  (hat)  broad  earthen  pot  and  put  it  on  burn¬ 
ing  coals  ;  then  take  the  opium,  crumble  it  and  put  it  in 
small  pieces  on  that  earthen  pan.  When  you  see  that  it 
is  dissolved  and  melted,  take  it  away  from  the  fire,  before 
it  is  dried  up  and  becomes  hard,  and.  apply  it. 

15  Recife  for  another  yjj xv dtp e$v  eye-salve^)  useful  for  ophthal¬ 
mia  in  its  last  stages  and  for  allaying  the  pain  of  the  severe 
ophthalmia  called  me- ic  {chemosi s) :  Cadmia  30  dr.,  opium 

8  dr.,  tutty  16  dr.,  gum-tragacanth  16  dr.,  gum  (arabic) 
16  dr.,  acacia  8  dr.;  pound  the  remedies  with  water.  If  you 
20  cannot  obtain  tutty,  procure  in  its  place  burnt  and  washed 
cadmia  ;  burning  and  repeated  washing  improves  it. 

After  the  eye-salves  which  are  called  xuxvo;  (hyJcnos), 
you  reminded  me  of  those  called  a ( lihiana ).  About 
these  eye-salves  Paul  speaks  as  follows  : 

25  Recife  for  an  eye  salve  called  PAtavov  (lihianon)  (4)  :  Burnt 
and  washed  cadmia  and  white  lead  16  dr.  of  each,  burnt 
and  washed  stibium  and  starch  12  dr.  of  each,  the  ashes 


(x)  Here  is  an  evident  gap  in  both  MSS.  The  Latin  version  does  not 
help  to  fill  it. 

(2)  In  both  MSS.  dbiyun  d I  instead  of  the  ordinary  transliteration 
dfiyun  djA 

(3)  Not  identical  with  the  xuxvqc  of  Oribasius  (vol.  V.  p.  134). 

(4)  This  recipe  is  different  from  that  in  our  editions  of  Paul  of  Aegina, 
but  nearly  identical  with  the  first  XiSia vov  of  Oribasius  (vol.  V, 
p.  133). 
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of  the  furnaces  in  which  copper  is  melted(1),  tutty, 
clay  called  “  star  ”  and  burnt  and  washed  poAu&Sa'.va 
(molybdaina  i.e.  galena)  (2) — i.e.  a  stone  issuing  from  the 
of  gold  and  silver,  which  is  sometimes  found  in 
the  mines — and  gum-tragacanth  8  dr.  of  each  ;  pound  the 
remedies  with  rain-water.  This  is  all  that  Paul  of  Aegina 
says  concerning  these  eye-salves. 

There  are  several  other  prescriptions  of  these  eye-salves 
which  have  been  written  down.  They  are  the  following  : 

Recife  for  an  eye-salve  called  (3)  useful  for  inci* 

pient  ophthalmia  and  for  ulcers  :  Cadmia,  white  lead  and 
gum  tragacanth  16  dr.  of  each,  gum  14  dr.,  burnt  stibium 
12  dr.,  clay  from  Samos  and  tutty  8  dr.  of  each,  myrrh, 
opium  and  starch  2  dr.  of  each  ;  pound  with  water. 

Recife  for  an  eye-salve  called  Xi€io,vov  (?)  which  we  call 
“  resembling  lees,”  [  and  we  found  in  another  copy  the  trans¬ 
lation  “  prepared  with  stone”  ]  (4)  :  Cadmia  8  dr.,  the  so- 
called  striped  stone  (slate),  aloes,  opium,  gum  4  dr.  of  each, 
acacia  5  dr.,  Syrian  nard  i.e.  maibakhosha  3  dr.,  copper  2  dr.; 
pound  the  remedies  with  water. 

Recife  for  another  eye-salve (5)  useful  for  hypopyon,  oph¬ 
thalmia  in  the  last  stages,  ulcers  and  the  violent  ophthalmia 


(x)  Probably  gtzoGoc,  Ki)7rptV|,  a  kind  of  oxide  of  copper-,  Ori- 
basius  calls  it  crrroBiov. 

(2)  It  is  not  the  modem  molybdenum,  but  another  substance,  probably 
sulphur  of  lead  or  galena.  Described  by  Diosc.  V,  100  and  Galen  ( De 
simpl.  ed.  Kuhn,  vol.  XII,  p.  229-230).  Ibn  al  B.,  2191  :  mulubdana 

(3)  Nearly  identical  with  the  second  Xi6iavov  of  Galen  (ed.  Kuhn) 
vol.  XII,  p.  762). 

(4)  The  Greek  name  is  mutilated  in  both  MSS.  It  may  be  cpavtov 
(little  torch)  or  cpatov  (gray).  Judging  by  the  Arabic  translation, 
we  should  expect  here  TpuywSs?  Ae.  resembling  lees,  or  xpuyivov 
i.e.,  made  from  lees  or  tartar.  It  cannot  be  identified  with  any  one  of 
the  names  or  contents  of  the  known  antique  collyria. 

(5)  Nearly  identical  with  the  first  XtSiavov  of  Oribasius  (vol.  V,  p. 
133)  and  with  the  second  Xi6'avov  of  Aetius,  (II,  3,  c.  105)  which  is 
called  avtXTjTOV  (Ae.  invincible)  and  ascribed  to  Philumenos. 
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called  :  Cadmia,  white  lead  and  tutty  16  dr.  of 

each,  starch  12  dr,,  stibium  12  dr.,  burnt  lead,  Samian 
5  clay  and  gum-tragacanth  8  dr.  of  each,  gum  6  dr.,  myrrh 
2  dr.,  opium  2  dr.;  pound  the  remedies  with  water. 

Recife  for  an  eye-salve  called  XtSiocvov, useful  for  inflam¬ 
mation,  hypopyon,  prolapse  of  uvea  (iris)  and  ulcers  :  Take 
burnt  and  washed  stibium  12  dr.,  burnt  and  washed  cadmia 
2  oz.,  white  lead  16  dr.,  burnt  and  washed  lead  8  dr.,  clay 
known  as  “star-clay”  8  dr.,  tutty  8  dr.,  myrrh  2  dr.,  ojium 
2  dr.,  starch  12  dr.,  gum-tragancanth  8  dr.,  gum  4  dr.;  pound 
the  remedies  with  water. 

Galen  speaks  about  these  eye-salves  as  follows  : 

Recife  for  aneye-salve  called  XiSiocvov  i1)  useful  for  pustules, 
hollow  and  filthy  ulcers,  rupture  (of  the  cornea),  erosions, 
hypopyon,  severe  ophthalmia,  prolapse  of  the  iris,  severe 
pain,  and  for  clearing  away  scars  :  Burnt  and  washed 
Y  \  Vo*  cadmia  16  dr.,  washed  white  lead  16  dr.,  burnt  and  washed 
stibium  12  dr.,  starch  2  dr.,  burnt  and  washed  lead  8  dr., 
gum-tragacanth  8  dr.,  tutty  8  dr.,  Samian  clay  8  dr.; 
pound  the  remedies  with  water.  When  the  time  is  favour- 
5  able  for  the  preparation  of  the  eye-salve  from  them,  mix 
them  with  the  white  of  ten  fresh  eggs  and  2  oz.  of  opium. 

Recife  for  another  eye-salve  of  that  hind  called  )u6tavov  (2)  : 
Tutty  8  dr.,  burnt  and  washed  cadmia  16  dr.,  washed 
white  lead  16  dr.,  burnt  and  washed  stibium  12  dr.,  starch 
10  12  dr.,  Samian  clay  8  dr.,  burnt  lead  the  same,  opium  and 

myrrh  2  dr.  of  each,  gum  tragacanth  8  dr.;  pound  the  reme¬ 
dies  with  rain-water. 

After  the  eye-salves  called  )a£hocva  you  reminded  me  of 
those  prepared  with  wine  for  roughness  and  trachoma 
15  of  the  lids.  We  called  them  eye-salves,  but  they  are  not 
eye-salves  but  dry  collyria  (3).  Galen  the  Sage  notes 


(x)  Galen  De  Comp.  Med.  sec.  Loc .,  (ed.  Kuhn,  vol.  XII,  p.  762). 

(2)  Galen  Ibidem. 

(3)  The  following  are  taken  from  Galen  De  Comp.  Med.  Loc.  (ed. 
Kiihn,  vol.  XII,  p.  730-731). 
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many  of  them,  more  than  anyone  else.  They  are  the 
following  : 

Recife  for  a  collyrium  invented  by  the  man  named  Aelius (x)  : 

Yellow  vitriol  2  parts,  cadmia  1  part ;  crush,  sieve  and  20 
pound  them  in  the  sun  ;  sprinkle  wine  on  them  as  much  as 
is  sufficient  to  pound  them  ;  afterwards  it  is  dried,  pounded 
and  kept. 

Recife  for  another  collyrium  from,  the  book  of  Philoxenus(2)  y  A  u* 
useful  for  trachoma,  roughness,  putrefaction  (putrid  humours), 
and  excessive  growth  of  flesh  in  the  eye  ;  Cadmia  10  dr., 
yellow  vitriol  20  dr.,  pepper  15  corns,  Indian  narcl  1  dr.; 
some  people  use  instead  of  Indian  nard  Syrian  nard(3).  5 
Pound  the  yellow  vitriol  and  the  cadmia  with  wine ;  when 
these  are  dried,  throw  the  nard  and  the  pepper  on  them  and 
pound  all  together  until  they  become  like  dust. 

Recife  for  a  collyrium  named  after  Cafito (4),  useful  for 
trachoma,  lachrymation,  itching  in  the  corners  and  excessive  10 
roughness  in  the  lids  :  Take  cadmia  from  Cyprus,  break 
it  into  small  pieces  like  barley-husks,  knead  them  with 
finest  honey  and  put  the  mixture  into  an  earthen  jug, 
cover  its  mouth  and  plaster  it  over  with  clay  ;  then  make 
a  hole  in  the  centre  of  the  lid  of  the  jug,  so  that  the  smoke  15 
of  that  which  is  burnt  and  evaporated  of  it  can  escape,  and 
let  the  jug  stand  (vertically)  in  burning  charcoal  until  the 
desired  result  is  obtained.  When  the  cadmia  is  burnt, 
the  steam  rising  from  it  escapes  by  the  hole.  When  you  see 
its  colour  turning  black,  further  the  process  of  combustion  20 
still  more,  and  when  you  see  the  steam  white,  know  that  it 
is  burnt  and  has  reached  the  required  degree.  Then  take 
the  jug  away  from  the  fire,  remove  the  cadmia  from  it  and 
pour  Italian  wine  on  it  sufficient  to  extinguish  its  fire. 

(x)  Galen  :  AtAio;  (Aelius  Gallus,  oculist),  mentioned  after  Asclepiades. 

The  name  is  mutilated  in  our  MSS.  and  in  all  the  later  Arabic  medical 
writers  into  Asas 

(2)  Gal.  Ibid  :  ’Ex  tojv  dnXo^svoo  £r|pbv  ayapnrrov.  Akhariston,  i.e. 
thankless,  unthanked,  because  it  cures  too  rapidly  ! 

(3)  Galen’s  original  recipe  contains  Celtic  nard. 

(4)  Gal.  De  Comp.  Med.  sec.  Loc,  (p.  731)  ( K.a7nT0L>vos  bcoOaXpuxou ). 
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25  Then  pour  it  into  a  mortar  and  j)ound  it  until  it  is  dried* 
and  keep  it  until  it  is  needed  for  preparing  the  collyrium. 
And  this  is  the  recipe  :  Take  of  this  cadmia  8  dr.,  burnt 
copper  the  same,  burnt  stibium  the  same  ;  pound  all  to¬ 
gether  and  keep  them.  When  you  intend  to  apply  it,  take 
30  some  of  it  on  the  head  of  a  probe  (and  put  it)  on  the  lids 
morning  and  evening. 

Y^o  Recipe  for  another  collyrium (])  :  Cadmia  burnt  as  we 

described  before  8  dr.,  burnt  copper  the  same,  lapis  lazuli 

2  dr.;  pound  the  remedies  and  use  them  as  a  collyrium. 
The  author  then  says  :  “  When  I  wish  to  burn  cadmia  and 

5  other  (remedies)  requiring  to  be  burnt,  I  knead  them  with 
viper’s  grease,  then  burn  them,  pour  on  them  wine  sufficient 
to  extinguish  their  fire,  pound,  dry  them  and  use  them.” 

All  these  medicines  with  which  roughness  of  the  lids  is 
treated  are  prepared  with  wine  and  they  are,  as  I  told  you, 
10  the  dry  collyria. 

Now,  the  last  of  those  of  which  you  reminded  me  is  the 
eye-salve  called  yr.azov  .  Paul  has  written  down  its  pres¬ 
cription  and  speaks  about  it  as  follows  : — 

Recipe  for  an  eye-salve  called  y yazov  ( chiakon )  (2)  :  Cad- 
15  mia  and  red  ochre  from  Sinope,  unripe  gall-nuts,  new  saffron* 
fresh  rose-leaves  deprived  of  their  “  nails  ”  and  gum-arabic 

3  oz.  of  each,  opium  1  oz.;  pound  the  remedies  with  wine 
from  Chios  and  take  care  that  it  be  not  mixed  with  sea¬ 
water. 

20  Oribasius  speaks  of  it  as  follows  (3)  : 

Recipe  for  an  eye- salve  called  y  tazov,  useful  for  prolapse 
of  the  iris,  hypopyon,  dirty  and  clean  ulcers  and  inveterate 
diseases  :  Cadmia,  red  ochre,  unripe  green  gall-nuts, 
saffron,  fresh  roses  deprived  of  the  “seeds”  and  “nails” 
25  — it  is  this  that  is  called  rose-leaves — and  gum  3-dr.  of  each  * 

opium  1  oz.;  pound  the  remedies  with  astringent  wine, 

(x)  Gal.  ibid.  p.  733. 

(2)  Paul.  Aegin.  1.  VII,  c.  16. 

(3)  Oribasius  vol.  V.  p.  136,  but  not  identical.  More  similar  to  lbid~ 
p.  876  ( Collurium  apollinario  ciacus ). 
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but  of  a  kind  which  is  unmixed  with  sea- water.  When  we 
apply  this  eye-salve  in  treatment,  we  mix  it  in  the  early 
stages  of  the  disease  with  the  eye-salve  called  Jtuxvapiov, 
or  with  one  of  the  (other)  eye-salves.  It  makes  ulcers  heal 
in  a  most  wonderful  manner  ;  it  acts  thus  also,  when  it  is 
employed  alone.  It  is  necessary  to  steep  the  red  ochre 
in  water  for  two  days,  then  to  filter  it  through  a  rag  and  to 
throw  away  what  remains  in  the  rag.  One  of  the  qualities 
of  this  eye-salve  is  that  it  clears  away  white  scars  (leucomata) 
of  ulcers. 

These  are  the  medicines  which  vou  indicated  to  me 
that  it  was  necessary  to  mention,  and  I  have  achieved  the 
aim  which  I  asked  of  God.  I  pray  God  to  preserve  you  and 
to  be  beneficial  to  you  and  to  all  people  through  them 
(the  medicines)  in  your  hands  for  a  long  time  and  for  many 
years,  and  I  ask  of  you  that  your  prayers  may  be  my  re¬ 
ward. 

End  of  the  Tenth  Treatise  of  the  Booh  on  the  Eye  composed 
by  Hunain  ibn  Is-haq. 

[L  :  Written  by  'Abd  ar-Rahman  ibn  Ibrahim  al-Muqad- 
dasi  ^  Juil  y  oi  J\  ju  on  Tuesday  the  12th  of  Shawwal 
551  A.H. 

C  :  Completely  ended  is  the  book  and  praised  be  God  for 
ever  : — 

Written  by  'Abd  ar-Rahim  ibn  Yunus  ibn  Abi’l-Hasan 
al-Ansari  (yX\  jl  ^J\  ju  with  his  own 

hand  for  himself.  He  asks  of  God  favour  and  pardon  by 
the  predestination  of  the  Mighty,  the  Merciful,  the  Most 
High,  the  Great.  The  end  of  the  copy  was  reached  on 
Friday,  day  of  the  new  moon  of  the  Dhu’l-Hijja  dM  Y  of 

the  year  592  of  the  Flight  of  our  Lord  Muhammad — God 
bless  him  and  his  family !  From  a  copy  from  the  hand  of  my 
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teacher  'Abd  ar-Rahman  ibn  Ibrahim  ibn  Salim  ibn  'Am- 
mar  al-Muqaddasi  ^  \  ^  ^iU  ^  js-JI  yum  which 

he  wrote  with  his  own  hand  that  he  collated  it  with  a 

copy  from  the  hand  of  Ahmad  al-Husain  al-Ansari 

AuJ-l  a*-!  (who  copied  it  from  another  one  ?)  (x) 
** 


from  the  hand  of  'All  ibn  Yahya  al-Maghribi  JjAli  ^  Jc 
the  physician  who  copied  it  on  Sunday  the  8th  of"  Safar, 
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bitter  almonds,  84. 

bitter  vetch,  84. 

bitumen,  83,  113. 

brain,  XL,  L,  7,  8,  15-39,  48,  49,  70,  71,  110,  125. 
Brisseau,  Pierre,  XLI,  69. 

Brockelmann,  XVII. 

Browne,  E.  W.,  XVIII,  XX,  XXIV,  127. 

Budge,  E.  W.,  XXVII. 

cadmia  (calamine),  76,  88,  92,  95,  115,  130,  132-146. 
cadmia  (burnt),  preparing  of,  145. 
callosity,  105,  114,  130. 
cancer,  62. 

„  of  the  eye,  62,  106. 

Capito,  145. 

capsule  (of  cryst.  lens),  XL. 
carbuncles,  102,  105. 
carrot-seed  (wild  c.),  87. 
cassia,  88,  91,  96. 

castor,  88,  93,  98,  112,  119,  133-135. 

„  oil,  84. 

cataract  4,  30,  68,  89,  90,  96,  131. 

„  cause  of,  50. 

„  operation,  XLI,  4,  30,  70,  122,  123. 

„  needle,  122. 

„  symptoms,  51,  68-71. 

,,  treatment,  XLIV,  121-122. 

Celsus,  79. 

centaury  (juice),  120. 
cerebellar  worm,  18. 
chalazion,  59,  115. 
chamomile,  84,  88,  90. 

Channing,  I,  XVI, 

Cheikho,  Louis,  XIV,  XVII. 
chemosis,  53,  55,  112,  142,  144. 
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chiasma  (of  optic  nerves),  23-27. 
chicory,  124. 
choroid,  4,  8,  11. 

Choulanfc,  XVII. 
ciliary  body,  XL. 
cinnamon,  88,  91,  96,  98. 
circulus  arteriosus  of  Willis,  18. 
clyster,  121. 

cob-web-like  tunic  (see  arachnoid), 
collyria,  111,  114,  118,  119,  128-147. 

„  dry,  128,  130,  144,  145. 

„  moist,  128,  131. 

colophony,  83,  113,  115. 
colours,  perception  of,  35-38. 
compresses,  112,  114,  124. 
conjunctiva,  5,  11,  13,  122. 

„  diseases,  53-58. 
connecting  tunic  (see  conjunctiva). 

Constantin  the  African,  XXXIV,  LIII. 

Continens,  VII,  XII,  22. 

copper  (burnt),  88,  92,  97,  120,  132-139,  142. 

„  red  oxyde  of,  88,  93,  97. 
coriander,  112. 
cornea,  4,  9,  11,  54,  122. 

P,  diseases,  XLIII,  51-53,  62-68,  115-120. 

„  perforation,  52,  53,  64-68,  94,  98,  144. 

„  scars,  119-120. 

„  ulcers  (see  ulcers). 

corner  of  the  eye  (i.e.  inner  corner),  54,  56,  125. 

„  „  diseases,  62,  63. 

corrosion  of  cornea,  98,  119,  144. 

„  lids,  60. 

cotyle,  139,  140. 

Crates-  (Crateuas  ?),  134. 

Crete. 

crystalline  lens,  XL,  XLII,  3-11,  47-51,  53,  69. 

„  „  diseases,  48-51. 

cumin,  123. 
cupping,  124. 
cuttlefish,  120. 

Daghal  al-'A'in,  IX. 

Damascus,  XXV. 
date-stones  (burnt),  115. 

Dawud  b.  Hunain,  X,  XXXII,  LI. 
decline  of  Arabic  science,  VI. 

Demetrius,  VII,  XXXIV,  LIII. 

Demosthenes  Philalethes,  XLIII,  57,  63. 
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Derenbourg,  XXXIII. 

Diagoras,  138. 
dill-oil,  85. 
dittany,  85. 

dimness  of  sight  (see  amblyopia). 

Dioscurides,  XXVI. 

Dioscurides’  Materia  Medica ,  XXVI. 
diplopia,  25,  26,  48. 
dullness  of  sight  (see  amaurosis), 
dung  of  animals  (see  excrements), 
dyscrasia,  110. 

ears,  suppurating,  138,  139. 
eating  sores,  138. 
ectropion,  60,  114. 

,,  operation,  114. 

eczema,  101. 
embrocation,  112. 

Empedocles,  XLI. 

encephalitis  (phrenitis),  71,  102,  107. 

Epicurus,  XLI. 
epilepsy,  80. 

epiphora,  61,  62,  130,  145. 

Erasistratus,  8,  79. 

,,  his  eye-salve,  114,  128,  138,  139. 
erysipelas,  102,  104. 

Escorial  Library,  XII,  XXXVI. 

Eunapius,  XXVI. 
euphorbium  (see  spurge). 

Eutocius,  XXVI. 

eversion  (see  ectropion). 

excrements  of  animals,  85,  113,  115,  120. 

exophthalmus,  73,  74,  124,  138. 

eye,  anatomy,  3-14,  125. 

„  posterior  chamber,  54. 

„  pain  in  the,  107-112,  117,  118. 
eye-diseases,  XLII-XL1V,  1,  47-75,  100-126, 

,,  „  causes,  XLII,  1,  47-54,  126. 

„  „  latent,  71-75. 

„  „  remedies  for,  88-99,  111-147. 

„  „  symptoms,  2,  XLI1I,  54-75,  126. 

„  „  treatment,  XLIV,  2,  99-124. 

eye-lashes,  falling  out  of,  60,  61, 
eye-lid,  12,  13,  14,  17. 

„  „  diseases,  XLIII,  53,  54,  58-62.  / 

eye-salves,  98,  119,  128-146. 


Eabricius  ab  Aquapendente,  XL. 
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Fallopia,  XL. 
fat  ( see  greases). 
al-Fayyumi,  101. 
fennel-juice,  93,  96,  121,  131. 
fennel-seed,  87. 

fenugreek,  89,  96,  98,  110,  112,  119. 

al-Fihrist,  XVII,  XXII,  XXIV,  XXVI,  XXIX,  XXXII. 

Firdaws  al-Hikma,  XII,  XXXIX. 

flavours,  75-81. 

flea- wort,  113. 

flies  (as  a  remedy),  115. 

flour  (fine),  113,  131. 

flow  of  humours  (from  brain  to  eye),  74-75. 

frankincense,  83,  88,  89,  96,  97,  98,  112,  113,  118,  119,  131,  141. 

Gabir  b.  Hayyan,  XIII. 

Gabrieli,  Giuseppe,  XVIII,  XXIX. 
galbanum,  82,  88,  89,  98,  115. 

Galen,  XXIII,  XXIX,  XXXIX,  XLI,  XLII,  XLIV,  XLV,  XLVII, 
LII,  1,  2,  7,  8,  21,  24,  32,  36,  50,  52,  54,  63,  69,  83,  85,  86,  90-92, 
94,  96,  101,  113,  120,  124,  127,  129,  132,  135,  137,  138,  140,  143, 
144-146. 
galena,  143. 

Galen’s  works  : —  Ad  Glauconem,  XLI ;  105,  106. 

Anatomicae  Admin,  XLI. 

Ars  Medica,  XLII,  XXVIII,  XXXVIII,  40. 

De  Compositione  Medicamentorum  sec.  Loc.  XLIV,  XXXVI,  94, 
111,  112,  114-124,  133,  144. 

De  Constit.  Art.  Med.,  XLII,  XXII,  40. 

De  Crisibus,  104. 

De  Demonstratione,  XXIV,  XLI,  27,  36,  38. 

Diagnosis  of  Eye-diseases,  XI,  XLII,  54. 

De  Differentiis  Febrium,  XIX. 

De  Facultatib.  Natural.  XIX. 

De  Locis  Affectis,  XL,  107. 

De  Morbi  Temporibus,  104. 

De  Morborum  Causis,  XLII,  43,  101. 

De  Morborum  Differentiis,  XLII,  42. 

De  Nominibus  Medicinalibus,  L. 

De  Optima  Secta,  104. 

De  Placitis  Hippocratis  et  Platonis,  XLI,  XLII,  20,  21,  27,  53. 

De  Sanitate  Tuenda,  XXXVIII,  XLII,  40. 

De  Sectis,  XXIV,  40. 

De  Simplicium  Medicamentor.  Virtut.  etc.,  XLIII,  XXXVIII,  75, 
76,  81,  90,  91,  94,  106,  113,  121. 

De  Symptomatum  Causis,  XXXVIII,  XLII,  XLIV,  45,  69,  107. 
De  Sympt.  Differentiis,  XLII,  45. 

De  Tumoribus  praeter  Naturam,  XLIV,  100,  101. 
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Galen’s  works  ( condt .)  : — 

De  Typis,  XIX. 

De  Usu  Partium  Corp.  Hum.,  XXXVIII,  XXXIX,  3,  7,  8,  10,  13, 
15,  17,  20,  24. 

Introductio  seu  Medicus,  11. 

Methodus  Medendi,  XLIV,  101,  104,  105,  107,  108,  109,  111,  116,  117.. 
Galeni  Liber  de  Oculis,  VII,  XXXIV. 

Galeni  Opera,  VII,  XXXIV,  LIII. 

Galens  anatomy,  XXX,  XL. 

Galens  commentaries  (of  Hippocrates’  books,  translated),  XXVI. 
gall  of  animals,  84,  88,  93,  96,  120,  121,  131. 
gall-nuts,  88,  90,  97,  120,  146. 

Gallio,  136,  138. 
garlic,  84. 

Gawami *  Kitab  Galinus,  XI. 
al-Gbafiqi,  VIII,  XXXIII. 

Gibra’il  b.  Bakhtishu',  XIX,  XXIV. 
glass  (burnt),  87. 
glass-like  humour  (see  vitreous), 
glaucium  (see  horned  poppy), 
glaucoma,  70. 
gout,  101. 

grapes,  inspissated,  112. 
grape-juice,  97. 
grape-like  tunic  (see  uvea), 
greases  of  animals,  82,  83,  114,  146. 

Greek  medicine,  XIX,  XXVIII,  9,  122. 

„  terms,  XLV. 

Gregorius  IV.  collection,  IX,  XLVII,  LIII. 

gum-ammoniac,  82,  88,  89,  96,  115,  120. 

gum  (arabic),  89,  96,  114,  115,  132-144. 

gum  of  Ferula  Persica  (sagapenum),  85,  88,  89,  96,  119,  121. 

gum-tragacanth  (see  tragacanth). 

Gunde-Shapur,  XVII. 

Halifa  (see  Khalifa). 

hard  membrane  (see  sclerotic). 

Harran,  XI,  XXVII. 

al-Hawi,  VII,  XII,  XV,  XXXI,  XXXIII,  XXXVI,  XXXVII,  XLIII,. 
XLIV. 

health,  theory  of,  40,  41. 
hematite,  75,  88,  97,  140. 

Hipparchus,  XLI. 

Hippocrates,  XXV,  XXXVII,  1,  11,  60,  75,  79,  111,  127. 

Hippocrates’  works  translated,  XXV,  XXVI,  XXXIX. 

Hira,  XVII. 

Hirschberg,  Julius,  V,  VIII,  XII,  XIII,  XIV,  XVII,  XXXIII,  XXXIV, 
XXXVII,  XL,  XLVI,  LIII,  63,  95,  101,  128. 
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history  of  Arabic  medicine,  VI. 

history  of  ophthalmology,  V. 

hollow  nerve  (see  optic  nerve). 

honey,  84,  113,  115,  120,  121. 

honey-water,  113. 

hordeolum  (see  stye). 

horn  (burnt),  88,  93,  96. 

homed  poppy,  90,  97,  114,  115,  130,  132. 

horny  tunic  (see  cornea). 

Hubaish,  XX,  XXII,  XXIV,  XXV,  XXVII,  XXVIII,  XXX,  XXXI, 
XLV,  L,  LI,  125,  127. 

Hunain  b.  Is-haq,  VII,  IX.  X,  XII,  1,  2,  10,  13,19,21,  33,  36,  38,  39,  40, 
44,  46, 47,  50,  57,  59,  61,  68,  69,  73-75,  79,  83,  85,  86,  90,  91,  94,  99, 
102,  109,  110,  113-115,  120,  124,  125,  127,  132,  138,  139,  147. 
Hunain,  life,  XVI-XXIII. 

„  life-work,  XXIII-XXXIII. 

,,  on  general  medicine,  XXVIII-XXIX. 

„  ophthalmology,  XXIX-XXXIII. 

„  own  productions,  XXVII-XXXIII. 

„  scholastic  bias,  XLI-XLIII. 

„  translations,  XXIII-XXVII. 
hydrelseum,  83. 
hydatis,  59. 
hypermetropia,  51. 
hypocist  (juice),  88,  90,  97. 

hypopyon,  XLVI,  64-65,  98,  134,  137,  138,  143,  144,  146, 
hyssop,  113,  121. 

Ibn  Abi  Usaibi'a  (IAU),  VI,  VII,  X,  XVI,  XVII,  XX,  XXII,  XXIII, 

xxvi,  xxviii,  xxix,  xxxi,  xxxvi,  xxxvii,  mi,  124. 

Ibn  al-Baitar,  83,  92,  120,  121,  143. 

Ibn  Fadlallah  al-'Umari,  XVII. 

Ibn  al-Haitham,  VIII. 

Ibn  Khallikan,  XVII,  XXII. 

Ibn  Masawaih,  IX,  X,  XVIII,  XXIV,  XXXVIII,  XLV,  58,  59,  102, 
127,  139. 

Ibn  an-Nadim,  XVII. 

Ibn  al-Qifti,  XVI,  XXVII,  XXXII. 

Ibn  Sina,  XV,  60. 

ice -like  humour  (see  lens). 

induration  (of  lids  and  conjunctiva),  57,  115, 

inflation,  56,  102,  103,  106. 

„  treatment,  113-114. 
infundibulum  of  brain,  27. 
iris  (see  uvea),  XL,  10,  67. 

Isa  b.  'Ali,  XXII. 
tisa  b.  Yahya,  XXII. 

Isagoge  Yohannitii  XXVIII. 
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Isagoge  (Porphyry’s),  XXVI. 

Is-haq  b.  Hunain,  XXII,  XXVI,  XXXII,  XXXVII,  LL 
Is-haq  b.  Ibrahim  at-Tahiri,  XXIV. 

Is-haq  b.  Sulaiman,  XXIV. 

Isra’il  b.  Zakariyya  at-Taifuri,  XXI. 

itch,  itching  (psorophthalmia),  57,  96,  114,  138,  145. 

itch-salve,  85,  88,  93,  96. 

jaundice,  138. 

Johannes,  XXXIV. 

J ohannitius,  V,  XXVIII. 

Kafr  Tab,  XIV. 

Kamil  a-s-Sinaa,  XV,  XXXVII. 

Katz,  Otto,  3. 

Kepler,  Johannes,  XL. 

Khalifa  b.  AbiT-Mahasin,  V,  VIII,  XXXIII,  XLVI. 
Khedivial  (National)  Library  (Cairo),  X,  XXXV. 
Khuzistan,  XVII. 
kirsophthalmia,  57. 

De  Koning,  XV. 

Krachkovsky,  I,  IX,  XXXV. 
kyknarion  (collyrium),  140-142. 
kyknos  (collyrium),  119,  140-142. 

lachrymal  abscess,  XLIII,  61,  62,  114. 

,,  duct,  62. 

,,  tumor,  61,  62,  114. 

lachrymation  (see  epiphora), 
lagophthalmia,  60. 
lapis-lazuli,  146. 
lashes  (see  eye -lashes). 

Latin  ophthalmic  books,  VII. 
lead  (burnt),  88,  92,  95,  144. 
leaven,  85. 

Leclerc,  Lucien,  XVI,  XVII,  XXIX,  XLVI. 
leeches,  122. 

Leningrad,  Academy  Library,  IX-XI,  XIV,  XV. 

„  manuscript,  IX-XI,  XIV. 
lens  (see  crystalline  lens), 
lethargy,  90. 

leucoma  cornese  (see  scars  and  cornea). 

Leveen  (Dr.  Jacob),  XII. 
libianon  (collyrium),  119,  128,  142-144. 
lice  of  the  lids,  60,  61,  114. 
lientery,  79. 
lime-water,  105. 

Lippert,  Julius,  V,  XIII,  XV,  XXVII,  XXXIII,  95. 
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liquorice,  84. 
litharge,  93. 

Jithiasis,  59,  60. 
liver  of  animals,  121. 
lixivium,  129. 

lucid  spirit  (see  visual  sp.). 
luminous  spirit  (see  visual  sp.). 
lupine,  84. 

Lycian  thorn-gum  (Indian  lycium),  88,  89,  98,  111,  112,  133- 135. 
lycium,  European,  113. 

madarosis,  61,  115. 

Mahmud  Sidqi,  LIII. 
maibakhosha,  133,  143. 
maiden-hair,  87. 
al-Maliki,  XV. 
mallow,  84. 

malobathrum,  88,  91,  96,  97,  134,  135. 
al-Ma’mun,  caliph,  VI,  XIX,  XXIV. 

Mandragora  (see  Atropa  Belladonna). 

Ma'rifat  Mihnat  al-Kahhalm,  X. 
marrow  of  bones,  82. 

al-M asail  fVl-Ain,  X,  XXXII,  XLIX,  LI. 

al-Masd'il  fVl-Tibb,  XXVIII. 

mastic,  115. 

meliceris,  102. 

melilot,  98,  112. 

meninges  (dura  and  pia  mater),  7. 
meum  athamanticum  (see  spignel). 

Meyerhof,  Max,  XIII,  XI,  XIV,  XVIII,  XXXV,  L,  LII,  57,  59. 

milk,  88,  93,  96,  112. 

milk  (women’s),  113,  131,  137. 

Milvain,  Miss  G.,  LII. 
miosis,  68. 

Missive  on  the  Translations  of  Galen  Books,  XXI,  XXIIT,  XXV. 
Mittwoch,  E.  V.,  XIII,  XIV,  XXXIII. 
monohemeron  (collyrium),  111,  112,  132-133. 
movement,  voluntary,  16,  7. 

,,  ,,  disturbance  of,  53. 

mucilage  (of  land-snails),  131. 

Muhammad  b.  'Abd  al-Malik  az-Zayyat,  XXIV. 

Muhammad  b.  Musa,  XX. 

Muhammad  Saddiq,  LIII. 
al-Muhtadi,  caliph,  XXII. 
al-Muntasir,  caliph,  XXII. 
al-Muntakhob  fi  Amrad  al-'Ain,  XIII. 

Musa  b.  Khalid,  XXII. 
muscse  volitantes,  50,  70,  71,  72. 
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muscles  of  the  eye,  XL,  12,  13,  14,  53. 

„  description,  13,  14. 

,,  diseases,  53-73-75. 
al  Musta'in,  caliph,  XXII. 
al-Mu'tadid,  caliph,  XXII. 
al-Mu'tamid,  caliph,  XXII. 
al-Mu'tasim,  caliph,  XIX,  127. 

al-Mutawakkil  'ala’llah,  caliph,  VI,  XX,  XXII,  XXIX,  XXXI,  XXXII„ 
XXXVIII,  127. 
al-Mu'tazz,  caliph,  XXII. 
mydriasis,  68. 
myopia,  theory  of,  51  73. 

myrrh,  88,  89,  98,  112,  113,  115,  119,  120,  131-144. 

nard  (Indian),  133-145. 
nardinon  (collyrium),  112,  132-135, 
nard,  Syrian,  133,  143,  145. 
nerves  (in  general),  16,  17,  34,  35. 

Nestorian  church,  XXI. 
net-like  tunic  (see  retina). 

Nicolaus  Damascenus,  XXVI. 
night-blindness,  73,  140. 
night-shade,  83,  113. 
an-Nihaya  v?  al-Kifdya,  XXII. 

Nilus,  134,  138. 
nose,  canals  of  the,  27. 

,,  hemorrhage  (ocular  symptoms),  51. 

ochre,  red,  146. 

oculists,  Arabic,  VIII-XVI. 

Oculists  Note-Book,  VI. 
oculo-motor  nerve,  7,  13,  14,  53,  74. 
oedema,  56,  100. 

O’Leary,  de  Lacy,  XVIII. 
onion,  84. 

operation  ( see  cataract,  pannus,  trichiasis), 
operations,  ophthalmic,  XXXI,  XXXII,  XXXVI. 
ophthalmia,  XLIII,  53,  65,  100,  111,  121,  134,  137-144. 

,,  kinds  of,  55,  56. 

,,  treatment,  111-113,  134-144. 

,,  varicosa,  XLIII,  57. 

ophthalmology,  Arabic,  V-XVI,  XXXIII. 

„  Greek,  VI,  XVI. 

opium,  88-89,  131-146. 

optic  (hollow)  nerve,  XXX,  XL,  XLII,  1,  7,  10,  20-37,  48,  70,  125,  130. 
optic  nerve,  diseases,  XLIII,  48,  72-73. 

Oribasius,  XXVI,  XLIII,  XLV,  XVII,  129,  130,  132,  134-136. 

,,  his  works  (Synopsis),  XXVI. 
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orbit,  8. 

origan,  113. 

ormach,  106. 

oxide  of  copper,  97. 

oxide  of  zinc  (see  tutty). 

Paccins,  XLV,  118,  128,  140. 
pannus  corneas,  XLIII,  57. 

,,  „  operation,  58. 

paralysis,  45,  47,  53,  71,  72, 
parsley- seed,  87. 

Paul  of  Aegina,  XXVI,  XLIII,  XLV,  XL VII,  57,  58,  121,  124,  129, 
130,  132-134,  140-146. 

Paul  of  Aegina,  his  Seven  Books,  XXVI. 
pepper,  121,  132,  138,  140,  145. 
peritomy,  58. 

Persian  gum  (sarcoeolla),  88,  89,  98,  130,  132,  136. 

Philagrius,  XXVI. 

Philotas,  134. 

Philoxenus. 

Philumenos,  143. 
phlegmon,  102. 
phlycten,  65,  66. 

Phrygian  stone,  130. 
phrenitis,  71,  102,  107. 
phthiriasis,  61. 
plantain-seed,  84. 
plasters,  131. 

Plato,  XLII,  10. 
pimple,  65,  66. 
pine-resin  (see  colophony), 
polygonum,  88,  91,  97,  124. 
pomegranate  (wild),  88,  91,  97,  115. 
poppy,  112. 

Porphyry,  XXVI. 
posterior  chamber,  54. 
potash,  88,  91,  105,  120. 
poultices,  113. 
presbyopia,  73. 
probe,  67,  145. 

prolapse  of  the  eye  (see  exophthalmus). 
prolapse  of  iris  (see  uvea). 

Prufer,  C.,  X,  XI,  XVIII,  XXXV. 
psoricon  (see  itch-salve), 
psorophthalmia  (see  itching), 
psychical  spirit  (see  animal  spirit), 
psyllium,  83. 

pterygium,  53,  60,  62,  96,  97,  120,  130. 
ptilosis,  61. 
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Ptolemseus  Philadelphia,  XXVII. 

pupil,  XLII,  XLIV,  25,  26,  29,  32,  38,  48,  54,  67-72,  122,  123. 

„  diseases  of,  48,  49,  62,  89. 
purslain,  83,  84,  113. 
pus,  119. 

pustule,  XLVI,  96,  98,  119,  138,  140,  144. 

Qaqiyas,  XLV. 
quinces  (juice),  113. 
pyxinon  (collyrium),  137. 

radish,  113. 
radish-oil,  84. 
rain-water,  129,  136. 
raisins,  113. 

ar-Razi,  VII,  XII,  XV,  XXXI,  XXXII,  XXXIII,  XXXVI,  XXXVII, 
XLIII,  73,  74,  102,  122,  127. 
reed  (root),  87. 

remedies,  compound,  XXX,  XXXIII,  XXXVI,  2,  125-147. 

,,  faculties  of,  81-87,  126. 

,,  ophthalmic,  88-99,  125-147. 

„  simple,  XXX,  XXXIII,  XXXVI,  XLIII,  2,  75-99. 

rete  mirabile  of  the  brain  (see  circulus  arteriosus  of  Willis), 
retina,  XL,  4,  7,  8,  11,  22,. 
retractor  bulbi,  XL,  13,  73,  74. 

Rhazes  (see  ar-Razi). 
rheum  of  the  pannus,  58. 
rock- fish,  106. 

rock-salt,  91,  120,  121,  122. 

rose,  88,  89,  96,  97,  134-138,  140-146. 

rose-oil,  124. 

rose-salve,  112,  135-138. 

rose-water,  97. 

rue,  115,  121. 

Rufus,  XXVI,  8,  65. 

Ruska,  I.,  XIII,  XVIII. 

rust,  88,  91,  97,  118,  130,  134,  136. 

Sabian  (star-worshipper),  XI,  XX,  XXVI. 

saffron,  88,  90,  97,  98,  111,  114,  115,  119,  123,  128,  132-146. 

sagapenum  (see  gum  of  Ferula). 

Salah  ad-Din  (oculist),  V,  VIII. 

Salmawaih  b.  Bunan,  XIX,  XXIV* 
salt,  88,  91,  105. 
salt-petre,  88,  91,  . 
salt-water,  113,  115,  124. 

Samian  clay,  131,  137,  143,  144. 
iSanguinetti,  XXVI. 
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sarcocolla  ( see  Persian  gum). 

Sarton,  George,  XVIII. 

Sasanian,  XVIII. 
scab,  59,  101. 

scales  of  copper,  88,  93,  97,  136,  140. 

scales  of  iron,  88,  93,  97. 

scars  of  the  eye,  89,  119-120,  144,  147. 

scap-wort,  121. 

sclerophthalmia,  57,  114. 

sclerotic,  4,  8,  11. 

Scribonius  Largus,  132. 
scrofula,  106. 
sea-crab,  120. 
sea-shells  (burnt),  115. 
secondine,  7. 

secondine-like  tunic  (see  choroid). 

Select  Book  on  Eye-Diseases,  VI. 
senses,  16,  29,  35-37. 

Septuagint,  the  XXVII. 

Sergios  of  Resh-'Aiua,  XXIII,  XLII. 
seseli,  87. 
ash-Shadili,  VIII. 

Shapur,  (II),  XVIII. 

Shirishu'  b.  Qutrub,  XXIV. 

Simon,  Max,  XVIII,  XXV. 

Singer,  Charles,  XL VI. 

Sinope,  146. 
skull,  7,  23. 
slag,  88. 
slate,  135,  143. 
small-pox,  57,  102. 
spasm,  53,  71. 
spignel,  87. 

spikenard,  88,  91,  96,  97,  123. 
spinal  chord,  16,  17,  22. 
spurge,  88,  89,  119. 
squill,  84,  87. 

starch,  88,  90,  95,  119,  136,  140-144. 
star-earth  ( see  Samian  clay). 
statikon  (collyrium),  112. 
stavesacre,  115. 
steatoma,  103. 

Steinschneider,  M.,  XVII. 

stibium,  88,  92,  95,  96,  115,  130,  132,  144. 

stomach,  70,  71. 

stye,  60,  61,  115. 

styrax,  82. 

Sudhoff,  Karl,  XLVI. 
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sulphur,  113. 
suppuration,  90,  93,  97. 

Suter,  Heinrich.  XVIII,  XX. 
suture,  116. 
sweet  flag,  87,  96. 
sweet  oil,  76. 

swellings,  89,  96,  100,  103. 

„  treatment,  103,  111. 

Syriac  dictionary,  XXVII. 

„  language,  XVIII. 

„  medicine,  XXVII. 

,,  oculists,  127. 

„  versions,  XIX,  XXVII,  127. 

Tadhkirat  al-Kahhalin,  VI,  XIII. 

Taimur  Pasha  (see  Ahmad), 
tar,  120. 
taraxis,  55. 

Tarikh  al-Hukamd,  XVI,  XXVII. 

Tarkib  al-'Ain  vo  Ashkdlha,  XIV. 
at-Tasrif,  XVI. 
tendons,  16. 

Thabit  b.  Qurra,  XI,  XX,  XXVI,  XXVII. 

Themistius,  XXVI. 

Theodosius  (catholicos),  XXI. 

Theodotus,  121. 

Theomnestus,  XXVI. 
theory  of  light,  XLI. 
theory  of  vision,  XLI. 
theriac,  113. 

Tibb  al-'Ain,  XIV. 

trachoma,  59,  62,  89,  91,  96,  98,  120,  128,  130. 

„  operation,  120.  121,  139.  145.  146. 

tragacanth,  88,  89,  96,  136,  140-144. 
translations,  French,  XV,  XVI. 

„  German,  V.  XV 

„  Latin,  VII,  XV,  XVI,  XXXIII,  XXXIV,  XXXVII,  XLI  i  I, 

LII. 

„  Syriac,  XIX,  XXIV-XXVII,  XLI 

treatises,  medical,  V. 

„  ophthalmological,  V,  VI,  VIII-XVI. 

„  surgical,  V. 

Treatises,  Ten ,  on  the  Eye,  III- VII,  X,  XXIX, -LII I. 
author,  LI. 

contents,  XXXIX-XLVII. 
editions,  XXXIII-XXXIX. 
history,  XXXIX-XXXIII. 
language,  XLVII. 
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manuscripts,  XLVII-XLIX. 
style,  XLVIII. 
treatment, 
tremor,  53. 

trichiasis,  60,  61,  115. 

tumours,  XLIV,  100,  102,  103,  106,  107,  108, 

,,  treatment,  XLIV. 

tutty  (oxide  of  zinc),  75,  76,  93,  95,  140,  142-144. 

ulcers,  114-120. 

„  of  conjunctiva,  65. 

„  of  cornea,  XLIII,  63-65,  89-92,  94-98,  134,  137,  138,  140,  143-146. 
,,  of  the  eye,  118-120. 

,,  of  lids,  60. 

„  of  the  mouth,  138,  139. 

„  treatment,  115-120. 

uvea,  XL,  4,  9,  10,  11,  22,  29,  54,  66,  67,  122. 

,,  diseases,  68. 

,,  prolapse  of,  66,  68,  94,  119,  138,  144. 

* Uyun  ai-Anba y  fi  Tabaqdt  al-Atibbd\  XVI. 

valerian,  87. 
vegetable  marrow,  106. 

ventricles  (of  the  brain),  17,  18,  21,  27,  28,  35. 

vermis  cerebelli,  18. 

veterinary  medicine,  XXVI,  XXVIII. 

vinegar,  93,  105,  113,  115. 

vision,  lesions  of  the,  48. 

vision  (theory),  20,  25,  29-39,  93,  125. 

visual  cone,  25,  26. 

,,  ray,  36. 

„  spirit,  XXX,  XL,  1,  10,  18,  20,  22,  27-38,  48-51,  72,  73,  125. 
„  spirit,  diseases,  51. 
vital  spirit,  18. 
vitreous,  4,  6,  8. 

vitriol,  88,  92,  93,  97,  115,  120,  130,  132,  134-145. 

Vullers,  I.  A.,  120. 

water-caltrop,  84. 
al-Wathiq,  caliph,  XX. 
wax,  83. 

Wenrich,  I.,  4.,  XVII. 
whey,  106. 

white  lead,  76,  88,  93,  95,  119,  133-143. 
white  of  eggs,  76,  88,  93,  96,  112,  113,  131-144. 

Willis,  18. 

wine,  114,  124,  128,  129,  145-146. 
reduced,  138. 


worm-wood  ( see  absinth). 
Wiistenfeld,  Ford.  XVII. 


Xenophon  (physician),  63. 
xerophthalmia,  59, 

Xerion  (collyrium)  138. 

Yahya  b.  Masawaih  (see  Ibn  Masawaih). 
yolk  of  eggs,  112,  123. 

Ysaao  (Judseus)  opera,  VII,  XXXIV, 
Yuhanna  (.see  b.  Masawaih). 


Zakariyya  at-Taifuri,  XXIV. 
Zarrin  Fast,  VIII,  XXXIII. 
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ay^tXootj/  61 
aosve;  101,  106 
aGspiojxa  103 
atvtXavl  62 

ajJL^tSX^aTpoe'Biqc  ^itwv  4,  11 
avOpap  102 

apayvoEiBajp  (ytxojv)  11 
apyejxov  64 

’AaxXT|7ua?>£iov  (xoXXuptov)  140 

<xvlr\Giq  68 

’ Ac&poonraoiov  (xoXXuptov)  134 
a yXu?  63 


(BoGptov  64 
oaauTTj?  59 
tyxavGtp  62 
syxaujxa  64 
£Xrpo7uov  60 
EXxoo;  Xsuxouaa  64 
£tX^U(7T|pLa  56,  102 
Ijctxaujxa  64 

iTcnretpuxdx;  ytxtov  5,  9,  11,  13 
epu<Tt7reXa<;  102 


TjXop  68 

©soBoxou  rpayojpiaxtxbv  (xoX- 
Xuotov)  121 
[rxxwffic]  15 

ip i?  68 

X£patO£lBT|P  )yTOJV  4,  11 
xtpaop  62. 
xtpaotpGaXjxta  57 
xotXoujxa  64 
xoxuXt]  139,  140 


XTTjBoVE?  65 

xuxvaptov  (xoXX.)  140,142,146 
xuxvo;  (xoXX.)  119,  140-142 
Xt6tav6v,  va  (xoXXuptov, 
pta)  119,  128,  142-144 
(xaBapaxj'.i;  61 

fxavcoatp  xou  x£paxoEtBoug  67 
p.T [Xov  67 
.  [XTjV.yyEi;  7 
j  [xoXuSBatva  143 

[XOVGY][J.£OOV,  pa  (xoXXuptov, 

;  pta)  111,  112,  128 1 
[xuBptaatp  68 

[i.uov^  7  3 

vapBtvov,  va  (xoXXuptov, 
pta)  112,  133-135 
V£0sXlOV  63 

vEtpsXtov  tou  aTcoaT7][xaTo;  64 
VUXTaXoJ7C£p  73 
PTjOtOV  (xoXXuptov)  138 
ot'Byfxa  56,  102 
6vu£  64 

Tray^pTjOTO?  (xoXXuptov)  139 
Ilaxxtavbv  Bt’otvou  xpoxwBep 
'(xoXXuptov!  118,  140 
TcapaXuott;  45,  47,  71 
Trixpa  71 
7rpo7iTa)txa  67 
Tcpoocputjtp  60 
TTTSpuytOV  54 
7lTtX(0<7t?  61 
TTUptVOV  (xoXX.)  137 
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XpiO  7}  61 

xpuffxaXXoE'Bb;  (uypbv)  3 
<ixtp^wB£c  oi'BY[[xa  56 
(TxXripbv  otBfijxa  56 

cxX^pbc  (ytxa>v)  4,  1  i 

<7xXY|pocp0aX{jua  57 
CT7ra  CTfJLOC  71 

axaxixa  (xoXXupia)  112 
crxacpuXwpLa  66,  67 
<7X£axco[xa  103 
[crxecpavYj]  9 
cruxcoai;  59 
<TU[J,<pO<7t;  60 
xapa^t?  55 
xapab?  58,  60 
xpayuxY|<;  59 

xpayiofxaxixbv  ©eoBoxou  (xoXXu- 
ptov)  121 
xpiyyaa;?  61 

xuXoosig  59 


£>ayoecB7}<;  ytxobv  4,  11, 

£>ua?  (^ota?)  62 
uaXoEiBb?  (uypov)  4 
uBaxti;  59 

uBp^Xov  (e(JL^u(jTj[/.a)  56 
uttBttuov  65 
u7rb(i^ay(j.a  54,  124 

67ibyup*.a  68 
cp0£ipta<ji<;  61 
^/X£y[JLOV^  102 

cpXuxxaiva  65 
<pp£vcx«;  7 1 

yvjpuoai;  55  112,  142,  144 
yta xov  (xoXXupiov)  1 24, 1 28,  14 
[yotpa?]106 

yopto£iBY)(;  ytxobv  4,  8,  11 
yuXb?  16 
yupibg  16 
wOEiBbg  (uypov)  4 
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Glossary  of  Medical  Terms  occurring  in  the  Text. 


Translatio 


Mode  of  healing,  cure . 

Armpit  . 

Dilation  of  the  pupil . 

Mydriasis  . 

Dilation,  width  of  the  pores  . 

Union  of  the  optic  nerves  (he.  chiasma).. 

Scar,  scars  . 

Alteration  . 

Inflammation . 

Bowels  . 

Benumbing  . 

Stirring  of  the  menses . 

Groin,  root  of  the  thigh . 

Entanglement,  distention  . 

Elements  (component  parts  of  matter)... 
Periods  of  diseases  . 

(1)  Beginning  . 

(2)  Increase  . 

(3)  Culmination . 

(4)  Decline . 

Change  (in  condition  of  bodies) . 

(а)  Slackening,  loosening  (of  ligaments) 

(б)  Paralysis  ...  . 

Purging . 

“Boot  of  the  eye”  (he.  apex  orbitae) 


Greek  Term.  (*) 


facts,  fafJ-a  . . 

[j.acryaA7i  . 

au^crtg  t r{q  xbpr,;,  . 

supuTTi?  too  Tp7jp.aT0<;,  p-uBpiacic... 
eupuTT^,  p.avu)m<;  twv  7rdp(.ov 
£V(DCl<;  T(OV  OTCTtXWV  veoptov . 

ouXy],  ouXaf . .  ... 

aXXotcociq  . 

<pX£yp.ovY)  . 

EVTcpOC  ...  ...  ...  ...  ...  ... 

vapxwci?  . 

Ip.jj.TjV  a  xiveTv  . 

{UouStbv,  Gxilouq  tzoog'^ugh; . 

evxact?  . 

aroiysTa  . 

xaipoi  to)v  vocTjuaxcov  : 

a  P  ZJ\ . *  . *  •  •  • 

£71  '.0  to  Giq  . 

»  / 

axp.Tj. . 

7rapaxp.Vj . 

JJ.ETxXXayT],  p.£Ta6oX7i . 

(a)  ^aXact? . 

(P)  7uapaXuct; 

yacTpo;  uTtayojyT] . 

pt^a  too  ocp6aXp.oo  . 


(x)  The  Greek  terms  are  extracted  from  the  corresponding  places  in  the  works 
existing  which  corresponds  to  an  Arabic  substantive  or  infinitive. 


Transliteration. 

Arabic  Term. 

ibrcC . 

. wv  *U 

ibt  . 

.  M 

i.tt.iftn !*  nl.  b/td.a/ui,  . 

.  \x\  45J-UUI 

ittisd '  thaqb  al-'inabiyya  . 

.  4~U*)I 

ittisd(  al-masamm,  sa  at  al-masamm . 

ittisdl  ' asdbatai  al-basar . 

.  no(f'uiii~.)fUi^ui 

...  ...  ...  ^6  — 

athar,  pi.  athdr  . 

i  hdla  . 

b  a  a  .o  Ar  ^  woj  w  vv  V>‘T  r 

)  yu  i 

. \  o *1  «JUI 

ihtirdq  . 

. T*o  JljU-l 

ahshd ’  . 

.  \  oo 

ikhddr  . 

. ^  or  jiaii 

idrdr  at-tamth  . 

. WV  \  ov  £JJi 

urbiwa  . 

. w  ^  ^  ^ 

irtibak  . 

. WV  WA 

arkdn  (see  :  ' unsur  . 

azmdn  al-amrdd  . 

. wr  ov.jt 

ibtidd ’  . 

. r-r  ->  wr  (0 

su'ud  . 

.  Wf  ^  (r) 

nihdya  . 

. wr  (r) 

•••  •••  •••  •••  •••  •••  •••  ••• 

istihala  . 

. r-^r-rj  w r  (t) 

.  wn 

istiv  Icha  •  •  •  •  •  •  •••  ,,,  ,,,  •••  ••• 

is-  h/i.l.  . 

.  ITljITbllV ' 

. W.  ,  \A^ 

si  al-'ain . 

. UojAt 

of  Galen,  Oribasius  and  Paul  of  Aegina.  There  is  not  always  a  Greek  substantive 
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Translation. 


• » «  •••  •••  •• 


»  •  •  •  •  •  • 


Regulation  of  diet 

Night-blind  . 

Simple,  uncompound  members,  organs  .. 
Homogeneous  members,  organs . 

Compound  members,  organs  . 

(a)  Evacuation  . 

( b )  Purgation  •••  . 

Affection,  lesion  . 

Narrowness,  stricture  (of  a  hole  or  cavity).. 

Growing  together  (of  the  lids),  symble 
pharon  . . 

Short-sighted . 

Pain,  suffering,  disease,  affection  . 

Organ,  instrument . 

Organ  of  vision  . 

Enlargement  of  blood-vessels,  varicocele... 
Fullness,  repletion  of  humours,  plethora... 

Solution  of  unity,  continuity 

Optical  cone,  tube  . 

Falling  out  of  the  lashes  ... 

Inflation . 

Inflation,  emphysema  . 

Separation  of  connection  ... 

Rupture  of  the  cornea . 

Bursting  of  the  uvea,  iris  ... 

Cicatrisation,  scarring  over  ... 


Greek  Term. 


S'-arra  . 

vuxTaXccI/  . 

a7rXa  {xopta . 

6jj.oiojj.epTj  jjiopia  ... 

auvOera  jj.opia 
(a)  sxxevwcrii; 

(P)  xaOapcjt? . 


ft  ft  ft  •••  •  •  •  ft  ft  r 


•  o  •  e  o  «  •  • 


•  •  •  •  •  • 


•  •  •  •  •  »  ft  ft  ft  •• 


8  •  •  •••  •••  •  •  •  •• 


0  0  9  ft  ft  ft  ••• 


ft  ft  •  0  ft  ft  •••  00 


•  00  ft  0  ft  ••• 


7ra6r|jj.a,  (8Xd6rj  ... 

(TT£VO^tOp(a  (7C0p0U,  XOlXoTTjTO?)  ... 


ft  ft  ft  ft  ft  ft 


•  •  •  ft  ft  < 


•  ••  ft  ft  ••• 


ft  ft  4 


aupupuffK,  7rpoa<pu<Jis 
fJ.UtO'^  ...  . . 

7ia0o?  .., 
opyavov 

6 pyavov  T7|?  ovpewp 
xipsop 

izlrfioc;,  7rXTj0wpa,  TcXVjptosip . 

evuxrstoc  Auaip,  evax tsux;  8tacp0opa 


> « •  •••  •••  ••• 

\  if 

*  •  *  ••• 


•••  •••  ••• 


ft  •  ft  •  •  • 


Xtovop  TYj?  0'-p£(L>p  ... 

jj.a8apco<jic,  TmXamt?  . .  ... 

£jj.<pu<jTjjj.a,or8Tjjj.a  . 

TCveujj.ctTwcip,  tcv£ujj.oc  (poamSsp,  aTjxwSet; 
ffuve^etas  Siaipeai?  . 

pTj^p  TOO  xepaTOEiSou? . 

pTj^cp  TOO  payoeiSoop  . 

£7rouXcooip  . 


ft  •  ftftft  •»« 


•**i 
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Transliteration. 

Arabic  Term. 

isldli  al-ghidhd>  . 

a,' slid  . 

.  \  AA  j  \  iY  ,,iA 

a(dn?  hnsdtn.  . 

q'dd  hqsrta,  min  al-arlcdv,  . 

.  \  \  Y**  j  1  /,.»  *  Lac-  \ 

cCda?  muraklcaba  . 

.  \  \  r  <s>  .U>1 

e 

ifrdah  . 

aj ci  ...  ...  ...  •»•  •••  •  •  •  •••  •  •  •  •  •  •  | 

ilfi.  TrAm.  . 

. 

. W'jMYj  \YAj 

.  ^  n  rwi 

.  \yxj\y\/^ 

alladhi  yctTx  fYixTi  c^cltxI)  •••  •••  •••  •••  ••• 

clIclWj  •••  •••  •••  •••  •••  •••  ••• 

diet-  *  * »  ***  •••  . 

.  SHj  SXY-rJis^.^ 

.  )tij)lXj\X'\j)\Ap 

. 

/Hat  nl-ha.snr  . 

. 

im.tid.dd.  al/vrii.a  . 

\  Yo  3j 

ivnl.il dl  . 

.  w^wr*1 

%nhi\al  al-faid  ...  •••  •••  ...  ...^ 

anbubat  al-basar  (see  :  sanawbar)  . 

i rtf, if,  hdr  al-  a,s  h  fd.r  . 

n«  viu^' 

. UVj  MYj \?°j>  ' 

...  '•  \ 

. Ufj  \YYj^j^ 

tW/ti/faJch  •••  •••  •••  •••  •••  •••  •••  ••• 

intit Ahh  iniw,  Till,  .  . .  . 

. \AXj  )VYj  WXj  ^YVr^ 

...  . .  ...  WV-j  j'  r1*'1 

intiad.d,  nl-ittisdl.  . 

.  \\o  j  \  x '  JUrVI  j*\&\ 

inlchirdq  al-qarniyya  (see  :  hatah)  . 

inhhi.rda  al/ i.w. al) i.vna.  . 

...(^j-jdb*  :  j]«j\) 

\  y ^  <Lc*)l  Jl 

indimal  . 

. un 
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Translation. 


Reflexion  (of  light)  . 

Constriction,  contraction  (of  a  hole  or  pore) 
Eversion,  ectropion  (turned  out  eye-lid).. 
Hard,  inflamed  tumours,  callous  boils  .. 
The  (four)  ventricles  of  the  brain . 

Ounce  (12th  part  of  a  rati,  394  grains  or 
25*5  grams)  . 

Pustule  . . 

Vapour  (rising  up  from  the  stomach) 


Hail-stone  in  the  lid,  chalazion... 

Vision,  sight  . 

Laming  of  feeling,  paralysis . 

Ventricles  of  the  brain. . 

Mucus,  phlegm,  like  plegm . 

Nitrous  ...  '. . 

(a)  Corrosion . 

(b)  Ulceration,  perforation . 

Cavity  (of  the  body  or  of  an  ulcer) 
Lithiasis  (in  the  eye-lid)  . 

(а)  Imagination  . 

(б)  Spectres  (seen  by  the  sufferer) 

(a)  Structure . 

( b )  Constitution . 


Reticular  plexus  at  the  base  of  the 
(arterial  circle  of  Willis) . 


brain 


Greek  Term. 


avaxXasis  . 

cupupoai?  (TpTjjxaTOi;) 
exTpoTrtov  too  f3X£cpapou 
(pXey(j.ovat  axippwoetc  ... 
xoiXtai  too  syxscpdXoi)  ... 


o  uyyta 


•  »  •  ••• 


cpXuxToava,  cpXuxTt? 
avaGop.ta(7i?  .. 


•  •  •  •  • 


•••  •••  ••• 


14*  I  •  I 


•  ••  •••  ••• 


^aXa^tov 
o’}i; 

7rapaXuai<; 
xoiXi'ai  too  eyxs^aXou  ... 
cpXeypia,  cpX£yp.axix6?  ... 

VtTpO)?>T|?  . 

(a)  ava^pouTis  . 

(P)  BiaSpaxji?  . 

xot'Xopia  . 

XtOtacri? . 

(a)  cpavxaai'a . 

((3)  cpavTOcciai,  cpavTaopt-axa 
a)  (juvGeot? 
xaxacxEUTj 


•  •  •  •  •  • 


8tXTU0£t0Y|<;  7iX£yp.a 


•••  ••• 


•  ••  •  •  •  ••• 


»  •  •  •  •  •  ••• 
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Transliteration. 

Arabic  Term. 

in'  ihn.ft  . 

.  \  o  A  1 

in.nihri/1,  (thsitfh\  . 

.  \  0  t  ^ )  (Ja\Ju\ 

in.nilnh  nl-nn.in.n.  . 

.  irr 

mnra.m.  ftnlhn  . 

al-aw(iyya  fi'd-dimdgh . 

uqiyya,  pi.  awaq . 

bathr,  bathra,  pi.  buthur  . 

h'H.hh.dr  . 

. ••  j&\ )  m  j 

...  r  *  w  ♦  aj  r  *  s/j\  *  r 

nvjnA->nmn 

. m->r*A— r*oj 

.  \X? jl* 

V 

hn.rnd.  . 

wn->  \*\oj  \txj 
. nr  j  wa-> 

t)  CLS  CLY  •••  •••  •••  •••  •••  •••  •••  ••• 

hnfnln/n.  nl-h.rsx  .  ... 

. j  \  n-nn^ 

butun  ad-dimagh  (see  :  awHyya ) . 

hnln Tisivy).  h nl n nsi.'m.r  . .  . 

. (  \  : jkl )  An 

.  n©  j  \ r  * 

.  \rr(0/t 

fjCLQ'W'tJ  •••  •••  •••  •••  •••  •••  •••  ••• 

tnTinnnmr  . 

lAA-intjm(r) 

. w  vj  \Mj  or^o  j< 

.  \YX j  \Y)  j**- 

.  An  0)  <£* 

ut-»ur(r) 

. 

mW 

. dJla.li 

178 


Translation. 


(а)  Anatomy . 

(б)  Autopsy,  dissection . 

(a)  Wrinkling,  shrinking  . 

(b)  Spasm,  contraction . 

Tempering  (of  the  body) .  ... 

Putrefaction,  putrefactive  action  . 

Alteration, ""qualitative  change . 

Separation  of  connection  . 

Dropping,  pouring  in . 

Contraction  ...  ...  ...  ...  ...  ...  ... 

Denseness  (of  cornea) . .  ... 

Irritation  (first  stage  of  ophthalmia) . 

(a)  Compresses  . .  . 

(b)  Warming  by  a  vapour-bath . . 

( tt)  Tension  ...  ...  ...  ...  ...  ...  ... 

( b )  Distention . 

Distention  ...  ...  ...  ...  ...  ...  ... 

Fomentations . 

Pupillary  hole  . 

Hole  of  iris,  pupil . .  . 

Punctum  lacrymale  or  lachrymal  cana¬ 
liculus  ...  ...  ...  ...  ...  ...  ...  ... 

Wart,  fleshy  excrescence  . . 

Forehead,  sinciput  . 

Carbuncle,  malignant  pustule  ( not  small¬ 
pox!)  ...  . .  ...  ... 

Scab,  mange . 


Greek  Term. 


avaxopj  . 

^Ocj  ^U<T10<Jl£  ,,,  ...  ...  » •  •  I,,  ••• 

(P)  <nra<7 . 

£7t'xpa aiq  (xou  cra>p.a to?)  . 

ptjn;,  trqrceBwv  . 

aXXoiWi;  . .  ... 

(jo venous  Siatpecnc . 

£YX0(T^  •••  •••  •••  •••  •  •  •  •••  ••• 

O' 'T  U  ^  0  9  6  •••  9  9  9  9  *  9  9  9  9  9  9  9  ••• 

TUUXVOTY^  (TOU  X6paT06t$0U?) . 

t  r 

9  9  9  9  9  9  9  9  9  •••  0  0  9  6  9  6 

(a)  xaxa7rXa<jp.axa 

(P)  7T0pia(j£i?,  Trupiaaaxa 

(a)  xafft;  .  . . 

(P)  Siaxascc,  Ivx  ocai?,  £7rava<jxa<ji;... 

8ictffxa<n$,  xb  BtaxstvscrOac  . 

a*OV^< TEl?  . 

xopTi?  xoripia . . . 

xpYifxa  xou  f)ayo£tBouc  . 

xb  xpT^a  (Galen),  xo  xou  p.£yaXou 

xavGou  xpYi[xa  . 

(JXippO?  . .  Vit 

(Galen,  Kuhn  VXI,  33). 

Speypia  . . 

avGpaxcb(j£ic . 
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Transliteration. 

Arabic  Term. 

.  v  f  P 

< 

f.njs  hsi/n/nn  n  . . .  ... 

t.n'rl.il.  1  n7.hnrJ.n/n\  . 

.  Ho-Otn(r) 

. wr(j^) 

ta  j Z7i  •••  •••  •••  •••  •••  •••  ••• 

.  \  \  t  j  Woj  \  \  o 

.  nv  >' 

tafarrug  al-ittisdl  (see  :  inhildl)  . 

Jt>UI : Jl«l)\V^JU"yi  Jjir 

. m 

.  \  V  0  (  <u  ,isJI  ^  c-ir^r 

. 

t.nbfY).i.rl  . 

. \AX  — 

•••  * • »  •••  •••  •••  •••  •••  ••• 

.  V*Aj  Mj  WAj  WV 

.  wv^vi 

.  \  VV  S^~ 

i.hnnh  ril-  Tuiflnnn.  . 

.  \  i  .  J  ^  35.0-1  US 

X- 

thaqb  al-Hnabiyya  (see:  hadaqa,  ndzir)  ... 

nth-thaah  nllncITi i,  7Yin? 0  tl,  TTf  -  * 

...  . .  ,(  ;  y zi  l  ^  ^  Y  * 

. 

.  \h  cWiy 

.  Vr 

. wr j \y- 

. WV 
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Translation. 


Greek  Term. 


(a)  Scab  of  the  lid  . 

( b )  Trachoma . 

(Thin roughness)  first  stage  of  trachoma... 

Second  stage  of  trachoma . 

Third  stage  of  trachoma  (fig-seed  Ido)  ... 
Cicatricial  trachoma  . 

(a)  Induration  (tumour),  callosity  . 

( b )  Induration  of  the  lids . 

The  outer  ski  epidermis . 

Carbuncle  . 

Eye -brow . 

Vision,  sense  of  vision . 

Net-like  tunic,  retina . 

Hard  membrane,  dura  mater  . 

Horny  tunic,  cornea  . 

Soft,  thin  secondine-like  membrane,  pia 
mater . .  ...  .  . 

Pupil  . 

Sharpness  of  sight . 

Voluntary  motion . 


(a)  <j/a>pocp0aA|jua  . 

(p)  Tpa^u)(j.a,  xpa^obpiaxa 

oasuTTi?  . 

Tpa/JJTT^  . 

<7UXOD(7t<; . .  . 

xuXaxrts . 

(a)  axippo?,  yayyXiov 

(P)  dxXY|pocp6aXp.ta  . 

bciBepixi's  .  ... 

av0pa£  . 

otppu?  . 

CVptC,  07CXIX7)  a’c(70Y|(7l? . 

ap.<pt£>XYi<rcpo£tBr|<;  ytxcov 

Tra^eta  |ATjviyl;  . 

x£paxo£iSYj<;  ^txcov  . 

Xettxt)  [xaXaxT]  (^optOEcSrj;)  [i.Tjvty 

X  0  0  » •  •  •••  •  •  •  •  •  •  •••  • 

xo  o^uSopX£iv  . 

xaxa  7rpoatpT;<ytv  xi'vtjgk; 


Sensation,  perception,  sense  . 

Sense  of  perception  . 

Tactile  perception,  sense  of  touch . 

Couching  operation  for  cataract . 

Clyster  ...  ...  . .  ...  ...  ...  ... 

Scraping  operation  (for  trachomatous  lids) 


aVff07pri<;  . 

ata0T|Xix7i  at<;07)<Ti<;  . 

OCTCXIXT]  ai(707|(7t? . 

7capaxevx7\<ji?,  vu w'ou  6710^0 piaxo? 
xXu<7X7]  0  ...  . . .  ...  . . .  ... 

XO  Ct7ToEu£tV 

v  •••  •••  •  t  •  •••  ••• 
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Transliterati  jn. 

Arabic  Term. 

garab  al-gafan  . 

qarab  raqiq  . 

. 

r*A->MA-<wr->nv->m  <T) 

garab  Jchashin  . 

.  aA-  ^ 

garab  tini  . 

.  \V\  ^ 

garab  salib  ...  . 

. \r\  u  ^ 

*•) 

U  Uo  tv  •••  •••  •••  •••  •••  •••  ••• 

gasa ’  al-aqfan  . 

...utjWoj  wr^  w-avv 

jU^Vl  .L>- 

qild . 

garnra  . 

.  WT'j  Wt  ^ 

hagib  . 

. \ 

hdssat  al-basar  ( hiss  al-basar )  . 

al-higab  ash- shah  aid  . 

(iH>  ,&\)  VV 

' 

al-higab  al-ghaliz  as-salib . 

al-higab  al-qarni . 

al-higab  al-layyin  ar -raqiq  al-mashimi  ... 

had  a/q  a  ...  ...  ...  ...  ...  ...  ...  ... 

hiddat  al-basar  . 

S/ /\  ^  Lift  :  JaJtill  (— >1^  1 

.  (  ^  :  J&l)  ^ 

(  lAc  t  )  VA 

...  ( y>  :  \ ^  *1  *  j  \  *  \ 

. vv*  r^J'^ 

haraka  irddiyya  . 

hiss  ...  ...  ...  ...  ...  ...  ...  ...  ... 

hiss  al-  hiss  . 

h  Y*l  ->  ^  j  Ao .>  At  j  AY  *JL>' 

I . 

SlHj  \*Aj  AVj  ^->VV<> 
j .  U«J  WA->  UV->  Ui-> 

.  >1  V 

hiss  al-lams  . 

hatt  al-md''  . 

. *LU 

huqna  . 

. UA 

hulck  . 

.  UA  A- 
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Translation. 

Greek  Term. 

(a)  Itch,  itching  . 

(a)  xvYjfffxoc  . 

(b)  Itchy  affections  of  the  lids . 

((3)  (jnopojBetc  sv  pXs<papot<;  Stalest? 

Erysipelas  (St.  Anthony’s  fire) . 

spofft7reXa<;  . 

Basin  of  the  brain,  i.e.  infundibulum . 

7roeXo<;  (too  lyxscpaXou) 

(a)  Numbness,  drowsiness  ...  . . 

(a)  XYjOapY-a . .  . 

) 

Slackness,  •••  «««  •••  ««•  « « »  »«•  ••• 

(P)  axovia  . 

\ 

Abscess  •••  •••  •••  •  ••  •  •••  ••• 

a7rB(7TY)[xa  . 

Bursting,  perforation  of  cornea . 

pr^i?  too  xepaTOsiBoo? . 

Scurf,  crust  . 

ir 

axwp  .  . . .  •*•  ••• 

Roughness  of  the  lids,  trachoma . 

xpa^uTT)?  twv  SXscpapcov,  xpaysa  pXetpapa 

V isual  ray  •  • .  . . .  •  •  •  •••  • . . 

(Galen)  .  . 

Luxation,  dislocation  . 

!<;ap6pY)p.a,  BtapOpwct?  . 

Constitution  . 

BtaGsdi?  (epuate?) . 

Scrophulosis,  scrophula . 

XGipa?  . 

Suture  •  •  •  •  •  *  •  •  •  •  •  •  •••  •  •  •  •  •  •  ••• 

pocepv^  an  •  •  •  »  «• .  ••• 

Sewing  up  of  the  lid  (operation  for  trichiasis) 

avappacpT)  too  (BXscpapot) . 

fox-disease,  alopecy  . 

aXa>7cexca  . ,  . 

Obolus  (one  sixth  of  a  drachm=8.2  grains 

or  0*531  grams) .  . . 

o&oAoq  . 

Drachm  (49*1  grains  ;  3*186  grams) . 

Spay^Yj . 

Corruptness,  unsoundness  . 

p.o/OYjp'a  .  . 

Fnction  •••  •••  •••  •«»  •  •  •  •••  ••• 

Tpit|n<;  . 

Epiphora,  weeping  discharge  . 

potag,  pua;  . 

Medicinal  drug,  remedy  . 

cpapp.axov  . 

Remedy  which  sharpens  the  sight  . 

(pappLaxov  o^oBspxtxov  . 

Remedy  which  fills  up  ulcers  . 

cpapfxaxov  TtXripamxbv  eXxSv  . 

C)  See  Dozy,  Supplement  aux  Dictionnaires  Arabes  (I,  p.  291,  373  and  862). 

(;;)  Compare  the  article  adwiya  by  I.  Lippert  in  Encyclopedia  of  Islam  (I  p.  142), 
those  occurring  in  our  text. 
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Transliteration. 

Arabic  Term. 

JiiJcJca  •••  •••  •••  •••  •••  •••  ••• 

hlA/Wl/V  CL  •••  •••  •••  •••  •••  *  *  *  •••  •  •  • 

Tiawd  ( ad-dimdgh )  (see  :  masir) . 

Tchad  av  •••  •••  •••  •••  •••  « •  •  •••  ••• 

hhurdn  . .  . 

.  wr.>  un->  \r*  0) 

UA ->  urniv  (r) 
...Wi-MAY->  \r*j  \r\ 

. (_f-*  :  “W  (jA*4!') 

.  \ru  ^  W  (r)  m 

. .  ...  rU 

Jrhnrn  nl.-nnryvinnin.  . 

.  ...  ...  w  *  V 

TsTioi  ohlrn/rrsTm.  ...  _  ...  . .  ... 

...  . .  Y*  o  j  Wi 

Jchushunat  al-agfan  . 

kJi/itt  nl -hriftnr  . 

no 

.  y\ojyu->y\y'-> nvj 

. .  . ..  \  *  ^  ]a^ 

Ichall  . 

. .  WbHI  ^ 

!•  h/ilnn  . 

...  . .  ^  o  j  \  \  £ 

1'Tii/r) '>'>  y  .  .  . 

...  . . .  ...Wo 

l/hminlnt.  nl  nn.ln.7i.  . 

.  irr  ^  ^ 

r) ’A?  n.ih.-th.n'lnh  . 

...  ...  ...  . .  ...  ... 

dirham,  (see  :  mithqdl) . 

. (  :  J*\  )  v  *  W 

w^  ^ 

sln'yri'n  /opa  •  xn/)inln.7i.\  ...  . 

(  5vi 

'  ^  1 

A)  1 

dawd ’  alladhi  yuhidd  al-basar  . 

dawd ’  alladhi  yamtali  al-quruh . 

. 

where  41  kinds  of  acting  remedies  are  enumerated.  The  terms  are  partly  different  from 


i 
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Translation. 


Antidote . 

Remedy  making  flesh  grow  (in  ulcers)  ... 
Attracting  remedy  . 

Cleansing,  clearing  remedy . 

Scarring  over  remedy,  bringing  to  cica¬ 
trization  . 

Repelling  remedy . 

Remedy  opening  obstructions  . 

Astringent  remedy  . 

Condensing  remedy  . 

(a)  Biting  remedy  ...  . 

(b)  Corrosive  remedy  . 

Viscous  remedy,  . 

Cooling,  refrigerant  remedy  . 

Drying,  desiccative  remedy  . 

Caustic  remedy  . 

(а)  Dissolving  remedy  . 

(б)  Melting,  reducing  remedy  . 

Stupefying,  benumbing,  narcotic,  soporific 
remedy . .  . 

Rarifying  remedy  (for  the  skin)  . 

Slackening  remedy  . 

Calorific  remedy  . 

Clogging  remedy  (stopping  the  pores) 

Soothing  remedy,  allaying  pain . 

Purgative,  cathartic  remedy  . 


Greek  Term. 


cpdopiaxov  aXE^xVjpiov,  dXeHicpdpjj-axov 

cpdpjxaxov  aapxamxov  (eXxoog) 

cp.  eXxxcxov,  eXxoaxt xov,  £7ri<77raxix«v  ... 

cp.  poTmxov . 

cp.  (X7rQXOOl)GTtx6v . 

cp  ETCOoXoOXlXOV  . 

cd.  excDoaxxixov  . 

Cp.  C7XU7TX IXOV  ,  CTOCpOV  . 

Cp.  7COXVOJX '.XOV  . 

(a)  cp.  EaxvwSs?  . 

((3)  cp.  BtaSoamxdv  . 

cp.  xoXXtjT txov  . 

Cp.  cJvOXXtxdv  ,  SfX'hoXX  txov  . 

cp.  ?YjpaVTlXOV  . 

cp.  xaodx txov  . 

(a)  cp.  -/UT txov  . 

((3)  cp.  SiacpopYjTixov,  (d7io)x7)Xxixdv 

cp.  xapemxov,  vapxomxdv,  uttvcoxixqv  ... 

cp.  dpatamxov  (too  Beppraxoc  )  . 

cp.  ^aXacmxov  . 

cp.  OeppcaTvov,  Osopcavxixov  . 

cp.  £(J.7lXa(7Xlxdv  . . . 

cp.  avcoouvov,  Trap^yopcxdv,  7rpaiivxixov.., 
cp.  xaOapxtxov  . 
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Transliteration. 

Arabic  Term. 

dawa?  bdzahr . 

dawa'  bani  li'l-lahm  . 

.  \  j  \  Of  (  A)j\>  ‘Ip 

dawd  gddhib . 

.  \  0^  j  \  of  c-oU  *1  j:> 

dawa'  galld '  . 

dawd*  ddfi'  . . . 

. 

.  wv' 

dawa  dcimil  •  •  •  •••  *  *  •  •••  •••  •••  ••• 

.  ^  Ao  j  \  oo  j  \  oY 

dawd1  fattdh  li's-sudud . 

. \  o  Oj  \  0 1 J  \  0 Y 

dawa ’  qdbid  . 

Mojm.nninnr.>nr 

dawd ’  kaththdf  . 

.  \ 00  j  \  Of 

dawd  ladhdhd '  . 

.  ^  nVj  \  *b-> 

dawd ’  lazig  . 

.  \  A  A  -r') 

dawd  mubarrid  . 

.  Wi 

dawd  mugaffif  . 

\  At  j  \S\ A  Wt->  ^ 

dawn?  mn}), rig . 

. HYj  \or 

dawd  muhallil  . 

...  wr^nt-m^o^ 

dawd '  mukhaddir . 

.  wAnivni 

dawd  mukhalkhil  (li'l-gild) . 

.  )0  0j  ^of  (4£)  J^*Ip 

dawd  murkhi . 

. 

dawd  musakhkhin  . 

.  WA^ 

dawd  musaddid  . 

...  nr>  )-\rj  )otj  \or  ^ 

Wt>  \0*\  —  A  or 

dn.wd  miutakki/n.  li'l-ina.n* 

.  WAj 

da  inn?  m, hr -b.il 
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Translation. 

Contracting  remedy  . 

Hardening,  sclerotic  remedy  . 

Remedy  which  contracts  the  orifices  of 
the  bloodvessels . 

Remedy  tempering  the  humours  . 

Putrefying,  putrefactive  remedy  . 

Thickening  remedy  . 

Gluey,  glutinous,  agglutinant  remedy  (cau¬ 
sing  cohesion)  . 

Remedy  which  clears  away  . 

Remedy  opening  obstructions  (of  the  pores) 
Remedy  opening  the  orifices  of  bloodvessels 

Cutting,  biting,  pungent  remedy  . 

Remedy  checking,  stopping  (dyscrasic) 
humours . 

Remedy  making  flesh  grow,  promoting 
cicatrization  . 

Agglutinant  remedy  (causing  cohesoin) 

Attenuating,  refining  remedy  . 

Softening,  emollient  remedy  . 

(a)  Ripening  remedy,  bringing  to  suppuration 

( b )  Digestive  remedy  . 

Purifying,  clearing,  cathartic  remedy 
Desiccative  remedy  . 

Remedjr  reducing  overgrowth  of  flesh 

Remedy  promoting  urine,  diuretic  . 

Remedy  promoting  the  menses . 

„  promoting  expectoration,  expectorant 


Greek  Term. 

<papptaxov  crxaXxixov  . . 

<p.  cxX^povov,  axXripuvTtxov . 

cpapptaxov  Tcoxvamxov,  axaXxixov,  tc 
(juvayei  xa  crxopraxa  xwv  ayyshov 

(Galen, Kuhn  XI,  750) . 

<p.  sTctxepacmxov . 

cp.  cr/jTcxixov . 

7ra ^uvxtxov  .  . . 

cp.  XoXXt|XIXOV  . .  . 

cp.  exxaOapxtxdv  ., . 

cp.  £x*ppaxxixbv  (xwv  Tco'poov) . 

cp.  dvacjxoprcoxtxdv . ; 

cp.  XfXYpXlXOV .  . . 

cp.  e^Exxtxdv  psojxdxcov 

cp,  crapxtuxtxbv,  etuouXooxixov  . 

cp.  xoXXy|X[xov  . 

cp.  Xstcxovov ,  XsTcxovxtxov  . 

cp.  [j.aXaxxov,  piaXaxx'xdv,  Xeiavxixdv  ... 
(a)  cp.  ex7umcyxov,  XETruYjXtxov 

(P)  cp.  TTETTXCxdv 

cp.  xaOaoxtxdv  . 

cp.  Gipacvov . 

cp,  xaOatpsxtxdv,  x^xxtxbv  capxog... 

cp.  oupTjxixo'v . 

cp.  Ijxp/rjvtov  ay  toy  6  v  . 

9*  * .  •••  ••• 
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Transliteration. 

Arabic  Term. 

dawd ’  mushaddid .  ... 

dawd ’  musallib  . 

dawd ’  mudayyiq  li-afwah  aVurdq  . 

dawd ’  muHadil  1%‘r-rutubat . 

dawd1  mdaffin  . 

dawd?  rn.v  nlialli?.  . 

$ 

...  ^OOj^O^ 

^  ©  Y  ^1!  Ja*<* 

.  \*\Vj  nt-MoY'  u***\->* 

\  \0  *1  jZ 

dawd  mughri . 

* 

dawd  mufattih  . 

dawd  mufattih  li's-sudud  . 

dawd  mufattih  li-afwdh  al-'uruq  . 

dawd  muqattiK  . 

. 

kk> 

. 

.  \  ofc  j  \ 

...  \00 — \  0^ 

dawd ’  muqatti '  IV r-rutubdt . 

% 

S  ©  *1  O  \)  «i»  ,1] 

dawd  mulahhim  . 

dawd  mulazziq  . 

dawd  mulattif  . 

dawd  mulayyin  . 

dawd ’  mundig  . 

dawn'  mnimanan.  . 

.Iji 

1  * 

tH 

. MjI''! 

.  Wej^or 

.  \"\hj  \Ai-> 

. \  W->U^ 

fin 'inn !5  rn.il/iinliTirR  _  ...  _  .  _ .  ...  ... 

. ^  oV 

dawd  ndqis  li’l-lahm  . 

dawd ’  yadirr  al-bawl  . 

.  W->\ee 

. .  ^  0  ^  J jJt  J  Jo 

dawd  yadirr  at-tamath  . 

^  ©^  J  Jo 

d^wd ’  ydayyin  ' ala  nafth  md  fi's-sadr 

. ^  0  j  ^  ^  J®  c£*l 
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Translation. 


Litontriptic  remedy  (able  to  crush  stones) 

Remedy  keeping  down  the  excessive 
growth  of  flesh . 

Remedy  productive  of  milk  . 

(a)  Ligament . 

( b )  Bandage  . 

Application  of  a  bandage  . 

Bruise,  contusion . 

A  pound  (12  oz.) . 

Albuminoid  (aqueous)  humour . 

Ice-like  humour  (crystalline  lens)  . 

Vitreous  humour  (body)  . 

Bleeding  at  the  nose,  epistaxis . 

Trembling,  tremor . 

Ophthalmia,  acute  conjunctivitis  . 

Severe  ophthalmia  . 

1 

Inveterate  ophthalmia  ...  . 

Chronic  ophthalmia  . 

Discharge,  gum,  matter  of  the  eye . 

Visual  spirit . . . 

Vital  spirit  . 

Animal  (psychic)  spirit  . 

Luminous,  lucid  (visual)  spirit . 

Luminous,  lucid  (visual)  spirit . 


Greek  Term. 


(pappiaxov  XiOcov  QpuTmxdv  . 

cp.  xaToeffTsAAet  xa  u7C£pcrapxouvTa 

<p.  yaXaxTOc  y£WY|Ttxdv  . 

(а)  duvBeffjxoi;  . 

(б)  8eg{jl6<;,  etci8e<7[/.6$  . 

ETC  l 0£0*l£t..  ...  •••  ...  •••  ...  •  • 

OXaat;  ...  *•)  •••  •••  •••  .. 

■\  r 

A  it  p  oc  •••  •••  •••  •  t  •  •  •  *  •• 

d)0£iS£?  uypdv  . 

xpixrraXXoeiBe?  uypdv . 

uocXoeiSe?  uypdv  . 

pivo;  alfxoppayta . 

r 

TOO  ^  •••  •••  •  • «  •••  •••  •••  #• 

d^OaXpu'a,  (pX£y[J.0V7]  TOU  £7UTC£CpUxdT0<;.. 
y  Yj[XOJ(7t^  •••  •••  •••  •••  •••  •• 

X£^pOVU7p.£VYj  d(p9aX[JL'a  . 

TcoXu^povto?  bcpOaXpt-ta  (Aetius) . 

Xr 

fjjXlOV  •••  •••  1 1  •  •••  •  •  •  •••  •• 

7rveu[jia  otctixov  . 

7TV£Upt.a  CwTlXOV  . 

7TV£U[JLa  t]>u/txov  . 

07mxdv,  auyo£t8e<;  7tv£upt.a . 

»  »  »  . 
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Transliteration. 

Arabic  Term. 

dawd ’  yufattit  al-higdra  . 

* 

d.n.nnn?  i/n.m.ni*  7.ivn.d,at  nl-lahm,  . 

\  oY  J-\  ol  j  *XjC  olji 

dated ’  yuwallid  al-laban  . 

.  '  '  f  *  C- 

ribdt  . 

. 

rabt  ribdt  . 

. H*->Ut-  WV  (t) 

.  M  ->  -h  ■> 

radd . 

* 

.  w*uwa  a 

rati . . . 

.  Y**\jY*t 

ar-rutuba  al-baidiyya  . 

ar-rutuba  al-galidiyya . 

uonn.or*->vwi  aAu.>J' 

ITOlt'-'A' — Vt  iny  Sj  jUJI 
.  \  t  \  j  \  t  *  j 

ar-rutuba  az-zugagiyya . 

ru'df  ...  . 

.  VA  —  Vt  VrU.jUA.Jl 

.  )xr  nty 

ri'sthst.  . 

. \y*\ 

TQ/fllCldj  •••  •••  •••  •  •  •  •••  •••  ••• 

w \j  ha->  hv->  \x\j  uv  ■‘•j 

.  m- r-e-> \AA-> 

. nr 

X  )  y  A  A-  .Uj 

.  r-e  lA-U 

. HA  cA-^j 

—  \  A ( cJJ )  CJj5' 

. ^  \ 

A  7  f  A  A 

H-HA->AnjAo.»VV  jUUJI  Cj)\ 

. ur 

ar-ruh  an-nuri  . 

um  rr—  \x  uwvv^jA  £>j' 
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Translation. 

Greek  Term. 

Seeing,  act  of  sight  . 

[  OOCiGlQ  ]  •  #  *  •  •  •  •••  •  •  •  •  •  e  •  •  • 

Wind,  flux,  rheum  . 

7UV£U|X0C###  •••  •••  •••  •••  •••  ••• 

“Wind  of  pannus  ”  (superficial  pannus)  ... 

(no  Greek  term)  . 

“  Misty  wind  ”  (vaporous  rheum)  . 

Trvsufxa  cpocwEec . 

“  Thick  wind,”  (vaporous  rheum)  . 

Tcveujxa  cpuswSes . 

“  Blueness,”  (glaucoma) . 

yXauxaxn;  . 

Slipping,  smoothness  of  the  intestines, 

lientery  . 

XeteVTepia  . 

Dislocation  (from  the  natural  place) 

(jt.eTaxtV7i<ri;,  7uapaa7racn;  . 

Fore -arm,  bend  of  the  arm . 

’  r 

CC  f  03  V  ###  ###  6##  ###  ### 

Lethargic  slumber,  sopor  . 

xw[j.a,  X^Qapyia . 

Pannus  (vascular  opacity  of  the  cornea) . . . 

xipcocpOaXp-ta  (Hunain’s  transliter- 

ation)  •••  •  •  •  •••  •  •  •  •••  •  •  • 

Canal,  pore  .  . . 

TCOpO^j  TCOpOt  ...  •  ••  ###  •  ••  ##.  ... 

O^ncor  •••  •••  •••  •••  •••  •  •  •  •••  « •  • 

xap  xi'vo?  . 

Obstruction  of  the  hollow  (optic)  nerves... 

£{ji.«ppa£i<;  too  xo'Xoo  veopou  (Aetilis)  ... 

Atheroma,  cystic  tumour  of  the  lid 

a0spcop.a  . . . 

Reasoning  faculty  . 

XoyKJTlXT]  . 

(a)  In-flow,  afflux  of  (bad)  humours . 

(a)  Ijncpopa  ^C'jpiaxoov,  £7rtp^oVj  . ( 

(b)  Defluxion,  weeping  discharge  . 

(P)  pota?,  fua;  . .  ...  ^ 

Object  (of  vision) . 

JXOtOOC  •  •  •  •  •  •••  « » •  •••  ••• 

Shrinking  (and  eversion)  of  the  upper  lid 

Xay<o<p0aXp.o<;  . 

Steatoma,  sebaceous  tumour  (of  the  lid)... 

TT£aTwp.a  . 

Hydatid,  a  watery  vesicle  of  the  lid  . 

f  r 

0  0  QC  T 1  £  •••  .  .  .  .  .  .  •••  •••  •••  ••• 

Trichiasis,  superfluous  or  ingrown  lashes... 

rpt/taffi;  . 
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Transliteration. 

Arabic  Term. 

rmii>/iin.  . 

. )  *  V  J^V  4>jj 

Till  •••  •••  •••  •••  •••  • • •  •••  •••  ••• 

V'th.  ns.srihnl  . 

.  WVjWMVT 

. jAi  f_  j 

Till  dababi 

ZllTdCl, 

set  id  •••  •••  •••  •••  •••  •••  ••• 

S  H  ~\)  Cl  t  • » •  •••  •••  •••  •••  •••  •••  ••• 

sdbal  •••  •••  •••  •••  •••  •••  •••  ••• 

scibila,  pi.  subul  . 

SCtTCttCtTh  •••  •••  •••  •••  •••  •••  •••  ••• 

siddat  aWasab  al-mugawwaf  . 

&Ct1  Cl  •••  •••  •••  •••  •••  •••  •••  ••• 

siycisa  •  •  •  •••  •  •  •  •••  ••• 

sayaldn  (see  :  dam'a)  . 

sh  ah  ah  . 

.  . . ^  A  A  ^ 

. \V 

.  w*  j  \  rv  j- 

>  >  -■ 

. \  J  ^  T  Jr*  *  4^* 

.  w oj  wt o  wo  ^_r* 

.  _ .  Aj  « A  1  1  <5  -Xam 

.  ....  ...  \  V ^ 

.  . .  AojAt* 

l\toj  Uuu*j 

)wro  w \j  haj  nt  j  ha 

ua j  j  waj 

f  (  Ao  :  JiJl  ) 

fbhntra  . 

.  ur  j  wx 

[. shahmiyyci ]  not  in  Hunain’s  text ,  (see  : 
'All  b.  Isa,  book  II,  chap.  30)  . 

r  -  *  "i 

.  . 4^ 

r chirndal  'Ali.  b  'Tsa  bo<~>k  TT  ^ban  21 

sha(r  za'id  . 

.  Mi-Mvr  j:\JjA 
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Translation. 

Greek  Term. 

Stye,  hordeolum  . 

xpiQ^,  TuosO'a  . 

(«)  Ej^e-lashes . 

(a)  xpi£,  t or/eq  . 

( b )  Margin  of  the  lid . 

(6)  xaoaot;  . 

(a)  Fence,  slit . 

(a)  Biatpeai? . 

{ b )  Incision  of  a  vein,  tumour  . 

(6)  unocy  ousts  . 

Eye-salve . 

uypoxoXXdptov  . 

Cerebellar  worm  (of  the  brain) . 

crxtoXTjxoetBr^  e7rtcpufft? . 

Tinge  of  scars,  leucomas  . 

ouXwv,  Xeuxcoaaxtov  6  a  apt.  a . 

Acute  and  chronic  headache . 

XEcpaXaXyca,  xecpaXata . 

Epilepsy . 

£7nX7]'^ta  . . . 

Inner  skin,  coat,  tunic  . 

r 

z ^ ^ ^ ^ ^  •••  • • •  •••  •••  • 1 1  ••• 

Visual  cone  . 

OTtxtxbs  xwvo;  . 

Beating,  throbbing  pain  . 

acpoyp.coBY^  6ouvy| . 

Lesion  of  the  function  . 

SXa6Y|  xf^  svepyeta?  . 

W  eakness  of  sight,  dim-sightedness  . 

a(x6Xu(07rta . 

Compression  of  the  hollow  (optic)  nerves... 

[6Xt'^t?  xou  xoiXou  veupou] . 

Bandage,  fillet,  dressing  . 

£7TtO£  ...  ...  . « .  ...  . . .  ... 

Contraction  of  the  pupil,  miosis  . 

cxevox y\q  xou  xp^piaxos,  apuxpoxTj?  xy|<; 

/ 

0  p  ^  •••  •••  •••  •••  •••  %  •  • 

Tightness  of  the  pores  . 

(jrEyvcuoi?  xwv  Tcopcov  . 

Net -like  coat  or  tunic,  retina  . 

a|xcpi6Xr[(7xpo£iOYjS  yiTtov  ...  ...  ... 

Hard  tunic,  sclera,  sclerotic  . 

oxX^pb?  yiTMV  . 

Grape-like  tunic,  uvea  (iris  and  ciliary 

body )  . 

(7xacpi)Xo£i07]C,  payoEiSrj?  ^ixtov  . 

•Cob-web-like  tunic,  arachnoid  . 

apa^voEiBr^  /ixwv  . 

Hom-like  tunic,  cornea  . 

X£pOCXQ£l8Y]<;  /tXCOV  . 
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Transliteration. 


sha'ira 


shafr,  shujr,  pi.  ashfdr  (see  :  taraf) 


shaqn 


shiydf  . 

shai ’  shabih  brd-dud 

sciJigh  athdr  . 

sudd ' .  1.. 

-sar' . 


sifaq,  pi.  sifdqat  (see  :  tabaqa )  .. 
sanawbar  al-basar  (see  :  anbuba) 

daraban  . 

darar  bid- fid . 

du(f  al-  basar . 

daglit  al-'asab  al-mugawwaf 
damdd,  pi.  admida  . 


diq  thaqb  al-hadciqa 
diq  al-hadaqa . 


diq  al-masdmm 


Arabic  Term. 


cit-tabaqa  ash-shabakiyya  (see  :  higdb) 
at-tabaqa  as-salba  (see  :  ghishd’) . 

at-tabaqa  al-dnabiyya . 

at-tabaka  al- 'anka bu tiyya  . 

at-tabaqa  al-qarniyya  (see  :  higdb) 


.  SAXjSXX 

(j>:>  i) 

\  . wt  0)  j- 

/  . Wo  (t) 

.  nr-i 

.  An  ojjii  <u*.  Z 

.  \AA 

.  n-nm  wo  £}*+ 

. wr 


\s/\j  nv  wo  JL>  Is  Vo*#  ^  •  (J 

.  (  )  \  j 

...  :  P>  1) 

...  m 

. 

.  ^  \ 

.  \  t  i  J  \  t  Y  sJsJsM  i 

.  \h\  ^ 

*  4)  JbU  A > 

.  \r\ 


.  Uo 

^  ^  j  ^  *  J  vn  VA  4jC,a)i  aJJi 

. (  ‘-r’^  '•  ) 

(^  etlfr  :  ^  ^  «  J  S/  Q 

\  y  Vj  n  n  n  *->  a  n  a  *  ^jji 

^  »  4w 4j5*la)l 

^>l$r :  ^  Y  n  A  Vo  V 


Translation. 


Greek  Term. 


Secondine-like  tunic,  choroid 
Connecting  tunic,  conjunctiva  ... 

Edge,  margin  of  the  lid  . 

Blood-spot  in  the  eye . 

Embrocation . 

Pterygium,  winglike  membrane... 

Dullness  of  sight . 

{a)  Incident,  affection . 

(b)  Symptom . 

(c)  Accidens,  accidental  . 

After-symptom  . 

(a)  Artery  . 

(b)  Blood-vessel  . 

Night-blindness  . 

Optic  nerve  . 

Hard,  motor  nerve  . 

Soft,  sensitive  nerve 

Hollow  (optic)  nerve  . 

Muscles  of  the  eye  . 

Organ,  limb  . 

Principal,  vital  organ . 

Noble  organ . 

Harshness  (of  flavours,  remedies) 


...  XOpiOSlOTJ?  X IT0-)V  ...  . . 

...  67Tl7C6cpUXa);  ^tT(OV .  . 

...  Taped?  . 

67rda<payfJia,  alptaTtoBiq?  uTio^uet?, 

(afp.aXav|) . . . 

...  (xaXayp.a  . 

...  Tcxepuytov  . 

...  a-xaupomi?  . 

(а)  7:0.67] p.a  . 

(б)  eujx7:Ta)[xa  . . 

(y)  eujxSeSYjxb?  ...  . 

£7riy£VV7][Xa . 

(a)  apT7]pta . 

...  (6)  ayyelov  .  ....  ...  ... 

vuxxaXcoTna  ... 

07mxbv  veupov  . 

...  ,/eupov  exX7]pov  xivt]tixov  . 

veupov  (xaXaxov  alaOiynxdv . 

xotXbv  veupov  . 

...  [xue?  xtov  bcp6aXp.(ov 

opyavov,  [xdpiov  . 

...  xatpiov  [xoptov . 

xafptov  [xdptov  . 

...  au<7TT|pdT7]? . 
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Transliteration. 

Arabic  Term. 

at-tabaqa  al-mashimiyya  . 

at-tabaqa  al-multahima  (see  :  ghishd’) 
taraf  al-gafan  (see  :  shafr) . 

tci)  j  CL  ...  ...  ...  . . .  ...  ...  ...  ••• 

tiled . .  . 

.  A* --Vi 

^  Y  —  V  ^  J  V  © 

(jH  ■■  >')  \rtj \Y\ 

. 

. \  A  \  ,%> 

ZCL  J  CXT  CL  •••  •••  •••  •••  •••  •••  •••  ••• 

zulmat  al -  basar  . 

\tij  \txj  wvj  \r« 

.  HV-» \aaj  nv-orv-» 

' arad ,  pi.  a'rdd  . 

(arad  tdbi '  . 

\  AT^Vf  •  J°j? 

'irq,  pi.  'uruq  . 

' ashd ’  . 

.  WA-*  W®  &  *  & 

\  i  i  Au 

' asabat  cil-basar  . 

' asaba  salba  muharrika . 

* asaba  layyina  hassdsa . 

al-' asaba  al-mugaivivafa  . 

' adal  al-'ain  . 

.  Un->A“\  2'^‘uU-u-^ 

.  UT->A1 

. . \r*^W-»vn 

' udw ,  pi.  a'dd . 

WA-w^no^vn 

* udw  ra’isi  . 

' udw  sharif  . 

* ufusa  . 

^  i  A  -» ^  1 
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Translation. 

Greek  Term. 

Putrefaction,  mortification . 

<77|7C£0mV,  GTi'lnq  . 

Symptom . 

(7Up.7CTmp.0C  . .  . 

Leeches  . 

SoeXaccc...  ...  ...  . 

(a)  Cause  . 

(a)  a’tTca  . .  ... 

> 

( b )  Disease,  affection  . 

(6)  VQ(7Y|p.a  . 

Chronic,  inveterate  affections  . 

XEypovtc?p.£voa  ScaQeast?  . . 

Loss  of  substance,  concavity  . 

XOlXoTTji;  . 

Element . 

(TTOtyefov  . 

Ophthalmia  at  its  culmination . 

[  axp.7]  TTi?  0<p6aXp.ia;]  . 

Lachrymal  tumour,  swelling  . 

eyxavQc?  . 

Lymphatic  glands . 

t  <s  / 

OC  •••  •••  •••  •  •  •  •••  •••  •  •  • 

Lachrymal  abscess  and  fistula  . 

dyypXayj/,  atyc'Xor}  . 

Gargle,  gargling  . 

dvay  aoy  dp  nr p.a  . 

Innate,  inborn,  natural  . 

•••  •••  •••  •••  •••  •  •  • 

Periosteum  of  the  skull,  pericranium . 

7cspcxpdvto<;  up.7)V,  7ceptxpaviov  . 

Hard  tunic  (of  the  eye)  sclerotic  . 

axXTjpb?  ycxmv  . 

Hard  meninx,  dura  mater  . 

Tcaysla  p/Tp/ty;  . *. 

Soft  (secondine-like)  meninx,  pia  mater  ... 

Xetcxt]  p.aXaxy]  (^optosto7](;J  p/i^vcy; 

Connecting  tunic,  conjunctiva  . 

£7ri7cscpuxm?  ^ixmv  . 

Gristle,  cartilage  (of  the  lids),  tarsus . 

^ovopo?  » •  •••  •••  •••  •••  •••  •  •• 

Bleeding . 

(pXsSoTOJJ/.QC  ###  *  •  •  •  •  •  •••  •••  i  •  * 

Superfluity,  residue,  excretion  ...  . 

7C£pi'xxm(7C?,  7C£ptXXmp.a,  7C£OCOU(7Ca  ... 

(1)  Hunain  seems  to  have  ignore!  the  good  Arabic  word  for  pericranium  (periosteum 
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Transliteration. 

Arabic  Term. 

'H/’j^'hL'YbCL  •••  •••  •••  •••  •••  •••  •••  ••• 

qXq/yyici  •••  •••  •••  •••  •••  •••  •••  ••• 

' alaq . 

.  nMWoVUo 

.  wt  j  \  u  ^ 

ilia  •••  •••  •••  •••  •••  •••  •••  •••  ••• 

' ilal  mutaqa  ddima . 

)  nr  j  uaj  oaou  (0  <i» 

M A©  —  ^ A*  -OVi  —  WT  (t) 

) .  r-n_> 

X  *  A 

(umq  . 

.  \  Ao  j \ Ai j  \  o  * 

*unsur  (see  :  arkdn)  . 

' unfuwan  ar-ramad  . 

ghudda  . 

( ghudad )  not  used  by  Humain,  Greek  term 

. \ 

.  X  *  Y  J  X  *  *  ^  o\jks> 

.  \AXj\rtj\rr^ 

.  r 

qharab  . 

. \AY  j  \XX 

\  A 

qharqhara  . 

qharizi  . 

alghishd  alladhi  fauq  qahf  arrds  (J) . 

al-ghishd  assalib  (see  :  tabaqa) . 

al-ghishd ’  al-ghaliz  as-salib  ( alladhi  (ala  di- 
magh)  (see  :  higdb)  . 

. vA  ^cSy^Uidi 

J  VAj  VO 

AV  (  ^UjSI  Jc  )  -UliH  ^JU)I 

al-ghislid’  al-layyin  ar-raqiq  al-mashimi  ... 

al-ghishd  al-multahim  (see  :  tabaqa) . 

ghudruf,  pi.  ghaddrif  . 

^ O/S d/  ...  ...  ...  ...  ...  ...  ...  ...  ... 

fadla,  pi.  fudul  . 

...  (Jit  :>l)  At  jS/o 

.  \  VT  ‘-j’  J 

. m— wr  ■*-» 

—  wvj  wr— w^ 

of  the  skull)  which  is  simhaq  JjUrf*  (used  e.^  by  Ibn  Sina  and  'All  b.  al-'Abbas). 
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Translation. 


Skull,  cranium  . 

Couching  operation  of  cataract  . 

Ulcer,  ulceration  . 

Simple,  uncomplicated  (flat,  superficial) 
ulcer  ...  ...  ...  ...  ...  ...  ... 

Hollow,  deep  ulcer  . 

Deep  and  filthy  ulcer . 

Compound,  complicated  ulcer  . 

Creeping  ulcers  in  the  mouth  . 

Malignant  ulcers  . 

The  husk,  capsule  (of  the  lens),  i.e.  arach- 
no  id  ...  ...  ...  ...  ...  ...  ...  ... 

The  (four)  layers  of  the  cornea . 

Cutting,  scarification  . 

Cutting  off,  suppressing,  checking  . 

Cutting  of  arteries,  of  bloodvessels,  blood¬ 
letting  ...  ...  ...  ...  ...  ...  ...  ... 

Orbit  ...  ...  ...  ...  ...  ...  ...  ... 

Nape  of  the  neck . 

Lice  in  the  lashes,  morbus  pedicularis 

Consistency  . 

Half  a  pint  (9  ounces),  cotyle  . 

Visual  faculty  . 

Attractive  faculty  . 

Sensitive,  perceptive  faculty  * . 

Vital  faculty  . . 


Greek  Term. 


xpavtov . 

7rapax£VTYiai<;  tou  u7royup.aTO<;  . 

elxoq,  eXxaxri<;  . 

acT rXov,  tcXoctu,  opiaXs?  eXxo? . ‘ 

eXxoq  xoiXov,  6a6u  . 

xotX to[xa  (Oribas.),  eXxo?  £>u7rapov  (Gal.) 
(no  Greek  term)  . 

cd  sv  aTop.cm  (v£p.op.£vat)  vop. at . 

xaxor^T)  . 

XeTTOS,  ap.CpC£(7p.a  (too  XpiXJTaXXo£t8ou<;): 
XTT[S6v£?  TOU  X£paTO£t§OU?  (Rufus) 

T p.  f j  T  l  ^  ...  ...  ...  ...  ...  ...  ... 

aTTOXOTTT],  aTCOTOJJLV] 

apTT|piOTop.(a,  xevwGis  aipLaro?  . 

ytopoc  tou  6<p8aXp.ou  . 

9  / 

r  V  *  0  V 

;  V  '  C  C  •  0  •  •  •••  I  t  «  •  •  •  •••  ••• 

cp0£tpiaffis  . 

ouTTao'.;  . 

XOTU  A  Y| . 

oimxTj  £V£py£ta  . 

sXxtixt)  Suvapu? . 

ala07]Tix7)  Suvap-t?  . 

^(OTIXT)  Buvapu;  . 
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Transliteration. 

Arabic  Term. 

qahf  ar-ra's  . 

qadh  al-ma '*  . 

qarh,  qarha,  pi.  q  iruh . 

qarha  basita  . 

...  m;Av->v^vA 

At  •U.ij-oi 

\M->  \nMrr 

r*n-«  ^  ua  -  ur 

qarha  'amiqa . 

qarha  gha’ira,  wadira,  wuslcha  . 

qarha  murakJca  ba . 

. 

Y\Y->Y*AjY*V  ^ j  ® ^  ^ j* 
.  ^  At 

al-quruh  allati  tcs’i  fi'l-fumm(see :  nagha- 
rt  ?  g  It  |  ...  ...  ...  ...  ...  ...  ...  ... 

quruh  radiyya  . 

Y  *  V  ( ^ :  ^ 

. YAi 

al-qishra  ar-raqiqa  alladhi  ' ala'l-galidiyya ... 

am.fdi.v/r  nl-an.m.iinin.  . 

.  \  -  ^  Je  J11 

.  )YV  2-\i)l 

CjCbtt  •••  •••  •••  •••  •••  •  •  •  •••  •••  ••• 

CjClt  •••  •••  •••  •••  •••  •••  •••  •••  ••• 

qatf  cil-'uruq  . 

** 

\  VA  Ja» 

•••  • • •  •••  • -  ••  •••  •••  IY\ 

.  \ At  j Wo 

qa V  al-'ain  . 

. \ti->  VV  t>H> 

q.afd  .  . 

qaml  al-agfdn . 

qawdrn  . 

\  A  *  *lai 

•••  •••  i • »  •••  •••  •••  1  \ 

.  shtjsrr 

.  .  WAj  S'?  rly 

qutuli  . 

. Y  *  A  j  Y  W  >> 

quivwat  al-  basar  . 

al-quwwa  al-gddhiba  . 

\\y  a.sU-1  .a sajw 

quwwat  al-hiss  . 

«  i  *  » 

al-quwwa  al-hayawdniyya  . 

. \\r  l;il\ 

t  *  ;  9  r  •  -•  s 
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Translation. 


Expulsive  faculty . 

Natural  faculty  . 

Retentive  faculty . 

Growing  faculty  . 

Nutritive  faculty . .. 

Alterative  faculty .  . 

Generic  faculty  . 

Animal,  psychical  faculty  . 

Very  sensitive,  of  quick  sensibility  . 

Oculist  . 

Powder  for  the  eyes,  dry  collyrium  . 

“Hidden  matter,”  formation  of  pus  behind 
the  cornea,  hypopyon  . 

Sharp  chyme . 

Thick  chyme .  . 

Gluey  and  cold  chyme  . 

Biting  chyme . 

Outer,  lateral  comer  of  the  eye  . 

Overgrowth  of  flesh  . 

Biting,  stinging  pain,  corrosion . 

Agglutinant  plaster,  poultice  . 

Composed  of  fine,  small  particles . 

Picking-up- operation  for  pannus  . 

“  Water,”  cataract  . 

Variegated,  gypsum-like  cataract  . 

Inner  (medial)  corner  of  the  eye  . 

Drachm  (eighth  part  of  an  ounce)  . 


Greek  Term. 


TCpWGTtXY]  ouvaui; . 

cpucnxTj  Buvapx;  . 

xaOeGTixT]  ouvap.ii;  . . 

au^YjTixT]  SuvajAi;  ...  . 

0 osTCTtxTj  oovap.i; . . 

aXXo  uoTixY)  Ouvapu;  . . 

ysvvYjTtxY]  ouvatxi;  . . 

'jm^ixY)  ouvaux;  . 

[  evaiffd7|<Tia]  . . . 

[  GTip.p.i^OJV  ] . ' . . 

xoXXuptov,  ^TjQOXoXXu  p tov  . . 

0 V U s ;  UTtQTCOOV  . 

uypbv  Sotp.u,  Saxvov  . 

yup.b;  Trayu; . 

yy>[xoq  yX-G/poc  'Jm^p b; . .  . 

oaxvwBe;  uypov  . 

puxpb;  xav9b;  (tou  os6aXp.ou) 
uTC£pGapxoVp.aTa  . .  . 

^  ^  Y 

^  ^  ^  •••  •••  •  • «  •••  •  •  •  •  i 

7rapaxoXXov,  avaxbXX7)p.a  . . 

XsTTropisoTj; . 

ayyetoXoyi'a  (Paul)  . . 

uTco^ujaa  . . 

yu^oetBs;  u7ro^up.a  (Paul,  after  Galei 

p.eya;  xav9o;  (tou  ocpOaXp.ou) 

0  . .  •••  • 
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Transliteration 

Arabic  Term. 

1. 

! 

al-quwwa  ad-ddfida  . 

.  \\Y 

al-quwwa  at-labi'iyya  . 

...  1-JaJlStfJI 

ctl-quwwa  al-mdsika  . 

\\n  X-Lll  «;ij! 

al-quwwa  al-murabbiyita . 

..  ..  ...  U'.tWji)! 

al-quwwa  al-muqhadhdhiyya . 

.  \  \  y  2blvll  S:aJl 

al-quwwa  al-mughayyira  . 

\  SJUU  s:i)l 

al-quwwa  al-muwallida . 

.  \\y  SjLlu^i 

al-quivwa  an-nafsdniyya  . 

.  \\r  4^‘iwiJ! o *iii 

Icathir  al-hiss . 

. \  A  *  J  ^0  .  jtf 

kahhal  . 

...  . \\\  Jit 

Tcuhl  pi.  aJchdl  . 

Icumnat  al  mddda,  al  midda  ( Ichalf  al  qar- 
niyya)  ,  see  :  midda  . 

no-nr^nv  %_•  & 

^o-U  :  Ja>\  (k? <jA>\  o-dl. j  <oLU  a  f 

. .  yy  j  \t*o 

Icimus  hadd  . 

.  wn 

Icimus  ghaliz . 

Icimus  lazig  bdrid . 

. .  ... 

Icimus  ladhdha ' 

.  wy  pu 

lahdz  al-ain  . 

lahm  zad  id  . 

.  \  A V  S>\\  X 

ladh  ...  ...  ...  •••  •••  •••  •••  ••• 

lazuq,  lasuq  . 

latif . 

.  no  —  nmrA 

. 

laqt . 

. Jail 

A') 

Wici  . .  . 

.  \ A^j  *l» 

mad  ablaq  gassdni . 

mad q  al-(ain  . 

.  v  \  £  j  \ry  <>)' 

miihqdl  (see  :  dirham) . 

. --j#  v  n — n  o 
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Translation. 


Canal  of  the  hollow  (optic)  nerve.. 

Cupping-glass . 

Object  of  visual  perception 
* 

Axis  of  visual  cone  . 


•  •  •  •  •  • 


Spinal  chord  (“  Marrow  of  backbone  ”  )  .. 

Loose  in  texture,  porous  . 

“  The  hidden,  kept  back  matter  behind  the 
cornea”  i.e.  hypopyon . 

Organic  disease,  disease  of  an  organ 
Simple,  uncomplicated  disease . 

Compound  disease . 

(a)  Mixture,  temperament,  complexion  ., 

( b)  Disposition  . 

“  (Head  of  a)  nail,”  flat  corneal  staphy 
loma  ...  ...  ...  ...  ...  ...  ...  .. 

Tunnel,  infundibulum  of  the  brain 

Blisters,  pimples  (small  ulcers  like  burnt 
spots  of  the  cornea) 

Couching  needle  . . . 

Cerebrum . . 

Eye-ball . 

Pair  of  scissors 

Looks,  visual  rays 

Cerebellum  . 

A  small  prolapse  of  iris  (like  a  fly’s  or 
ant’s  head)..-. 

Abrasion,  small  ulcer  of  the  cornea... 


Probe 


•  •  •  •  •  » 


*  •  •  •••  •••  •••  ••• 


Greek  Term. 


7ropo?  TOU  xoiXou  VEupoo 

ciixua,  ouxoy)  . 

to  S'^eax;  oda0Y|Ttxbv 

a^OOV  TOU  OTCTtXOU  X(JL)V0U 

vamalov  pLueXov  .. 

[Aavo?  . 


u7rd7cuo:;  b<p0aXtxok, 

opyavixov  vbcT^.a.. 
octtAouv  vocr/jaa 

<7UV0£TOV  V0(7T|[i.a  .. 

(a)  xparn;  . 

6)  8ia0e<ri? . 


U7T07TU0V 


t]Xoc;  . 

X°*VY1 . 

s7Uxau[j.aTa,  d;uopax£<; 


C  «  •  (  I  • 


TrapaxsvT', 


^ITTjp 


tov 


syxscpaAov  . 

(no  Greek  term) 

^aXfc  . 

O'ps  IS  ...  . . 

7raoeYX£coaX'c 

it  <  •  •  • 

7cpd7CT(offi?,  ffTa^uXwjxa  'Galen), 
cpaXov  (Alexand.  Trail.)  ... 
ETo'xaoto.a  too  xspafOEiBou?  (Paul) 


•  •  •  •••  •••  ••• 


AOIOX 
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Transliteration. 


magrd  al  ' asaba  al-mugawwaf a  ... 

mihgama . 

mahsus  al-basar  . 

mihwar  sanawbar  al-basar  . 


>  •  •  « 


Arabic  Term. 


mukhkh  as-salab 
mukhalkhal 


»  »  •  • 


*  •  •  • 


al-midda  al-kdmina  ( al-muhtabasa )  ddkhil  al 
qarniyya 

mar  ad  all 

marad  basit  . . . 


>  •  •  « 


>  •  •  •  •  •  •  0 


marad  murakkab 


>  •  0  1 


mizag 


mismar  . 

masir  (see  :  Tiawd)  . . 


muddd  . 

miqdah  . 

muqaddam  ad-dimagh 
muqlat  al-(ain 
miqrad  . 


manazir 


midakkliur  ad-dimdgh 
musarag . 


. ^A  —  A*\  ^ 

...  .  ^  ^ 

.  ^  ^  ^  '  u* 


.  At  ^ 

.  1  V  \ 

\  nA  <-?*. )  iuscji  sau 

. r\rjr*ojr*\j 

. \  r  •  JT 

. 

. UMrom 

WYj  Xi-XJMVJ  ) \Yj AV  ^ 

.  wv> 


..  .  ^  i  *  jU 

.  W  jy** 


•  •  •  « 


•  •  •  »  •  o 


mawdi '  manqud  al-qarniyya. 

mil . 


.  WA 

.  1A^ 

AV  —  A o  ^UoH  ^Juii 

. \  V  ^  u-^  ^  «dA* 

.  sr* 

...  ...  \  *  %  j* ^ 

aijA© 


... 

.  Y\Y  Vj-^J! £*>• 

.  ru^n  j- 
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Translation. 

Greek  Term. 

Deviation  . 

[xexaffTaffi?  . 

Fistula  (lachrymal)  . 

/  r 

GUCjIVC 

y  G  3  •••  •  •  •  •••  •••  •••  •  •  •  q  o  • 

Pupil  . 

r 

•••  •  •  •  «  •  •  •••  i  i  •  •  •  •  ••• 

Prolapse  of  uvea  (iris) . 

aracpuXcofxa  (Galen)  7rpo7r7ro3[j.a,  tc pd- 
(Paul) . 

Ectasia  of  cornea . 

[[xdvamtt;  too  x£paxo£iooik] . 

Greek  term  given  by  Hunai’n) 

Prolapse  of  the  eye,  exophthalmos . 

Q'pOocXuOU  7Cpd7UT(i)(T';  (Aetilis),  EX7U£<7- 

[- to?  (Oribas.,  Paul) . 

Spinal  chord . 

vomocov  jxueXqv  . .  . 

Formation  of  cataract . 

uTcoyoprato;  gugtolgv;,  y&VEG'.q  . 

Eating  sores  (in  the  mouth)  . 

V  J  .  •  •  •  •••  «  9  9  •  9  •  999  99*  999 

Expectoration  of  matter  . 

avaicxufft?  . 

Gout,  podagra  . 

#99  999  999  999  999  *9# 

Removal,  dislocation  (of  organs  or  diseases) 

[ASTaffTaai?  . 

Rupture,  perforation  of  cornea . 

pYjb-S  TOO  xEpaxosiootk . 

Distortion  . 

<>  r 

OtOCGTOO^Y]  ###  ... 

(a)  Swelling  . 

(a)  otoY|p.a  . 

) 

( b)  Tumour  . 

(p)  vrapa  cpdcrtv  oyxoQ  .  . 

(• 

Inflamed  swelling,  ophthalmia  . 

cpXeyp.ov7j  . 

Acute  inflammation  of  the  brain,  “  phre- 

mtis  •••  •••  •  •  •  •••  •••  •••  ••• 

CppSVlTl?, ...  ,,,  ,,,  ,,,  ...  ... 

V ein,  v ems  •  • «  •  • «  •••  •••  •••  •••  ••• 

cpAs’G  cpXs^s;  . 

Middle  (central,  third)  ventricle  of  the 

br8#m  •••  •••  •••  •••  •••  •••  •••  ••• 

p.£cnq  xotXca . 

The  "  layer”  of  the  cataract  (between 

(no  Greek  term)  . 

pupil  and  lens) . 
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Transliteration. 

Arabic  Term. 

mayaldn . 

.  \  v  .  j'jt. 

nasur  . 

ndzir  (see  :  thaqb  and  hadaqa)  . 

nutxC  al-'inabiyya . 

( nutu ’  al-qarniyya)  (All  b.  'Isa  II,  65) . 

. 

.  ^*0  :  J&)  1  ) 

...nr-MAV-> \Mj \v\  ^ ^ 

.  4w*  ill 

YtWb'U/  al-  CXI/Tt  •••  •••  •••  •••  •••  •••  ••• 

an-naJchd c . 

. 

.  \\jStij\/Y  pW' 

[nuzul  al-ma1]  'All  b.  'Isa  . 

naqhaniqh  . 

. r *  n  iiUJ 

n  afaq  al-midda  . 

niqris  . 

\  VV 

naql . 

hatak  al qarniyya . 

(see  :  inkhiraq  and  Jcharq)  . 

. .  ( i\'A  :  &I) 

wutha  . 

. -  .  W\  Jj 

waram,  pi.  awram  . 

\t'j  irMrs^m  f!wb-  ?jj 

waram  hdrr,  waram  c azim . 

. 

waram  hdrr  fi  ’ d-dimdqh  . 

.  \  iY  pUjJI 

warid,  pi.  awrdd,  awrida  . 

al-wi(a ’  ( wu(a ’  al-awsat )  . 

\  V©  j  j  VA  ^ 

wutd>  (wi(di)  al-mdd  . 
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Translation. 


Greek  Term. 


The  two  anterior  (lateral)  ventricles 
Posterior  (fourth)  ventricle  of  the  brain 
Jaundice  ...  ...  ...  ...  ...  ...  ... 


TcposOtat  xotXtai 

7]  O7UI(J0l)  xotAca 
CXTSpOC  . 


•  •  • 


•  •  • 


•  •  • 


•  •  •  •••  ••• 


t  «  •  •••  ••• 

•••  •••  • • • 


•  •  • 


•  •  • 
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Transliteration. 

Arabic  Term. 

al-wu'd’dn  al-munaddamdn  ...  . 

uU Xill  ijUlc  Jl 

al-wu'd'  (v;i(d()  al-mu  alchkhur  . 

yaraqdn  ...  . . .  ...  ...  . . 

. r  >oj 

Glossary  of  Names  of  Drugs  occurring  in  the  Text. 


English  name. 

Greek  name.  * 

Opium  ...  ...  ...  •••  ...  •  • .  •••  ••• 

ef 

07T10V 

v  v  V  '  •••  •  O  0  •••  •••  •••  9  9  9 

Stibium  (sesquichloret  of  antimony) . 

(TTt|X|Xt  •  •  •  •••  •••  •  •  •  •••  •••  m 

Burnt  stibium  . 

OTtJXJXl  XEXOCU (AEVOV 

Itch-salve,  psoricum  . 

'j'WplXOV  . 

Mineral  remedies . 

p.£TaXXtxa  (papp.axa  . .  ... 

Asarum,  asarabacca  . 

if 

OCGGCQOV  •  e  •  •••  •••  •••  ••• 

Lead  (“  black  lead”  )  . 

[X0X0680;  . 

White  lead  (basic  carbonate  of  lead) 

t|up.p.60tov  ...  . 

Gum -ammoniac  . 

’Ap.j/.umaxov 

Gum-ammoniac  . 

’Ap.p,(i)vtaxdv  . 

Liquorice  ...  . 

yXuxupptCa  . 

Thyme-weed  (Cuscuta  epithymum  L.)  ... 

ETCt  0Op.OV  . 

Spurge  (resin  of  euphorbium)  . 

EUCpdpStOV 

(Parched)  opium,  poppy- juice  . 

07C10V  (TTECpCOYfXEVOv)  ...  . . 

Acacia  (husks  of  fruits)  . 

CCXOtXtOC  •••  9  9  9  9  9  9  •••  •••  9  9  •  9  9  9 

Cadmia,  calamine,  (carbonate  of  zinc) 

xaop.-a,  xaBaE-a . 

Melilot  . 

[xeX'Xootos,  tov  . r.  ... 

Persian  gum  (of  Astragalus)  . 

aapxoxoXXa  . 

Squill  . 

axtXXa  *##  •••  •••  999  999  999  999 

*  The  Greek  names  of  drugs  are  extracted  from  the  corresponding  places  in  the  works 
exists,  from  Dioscurides’  Materia  Medica. 


<3  ioj!  jli  &5jk  ii  4j  yi  *Ij^l>5r.« 


Transliteration. 

Arabic  name. 

dbiyun  . 

.  \  ;  J*>\)  V  S  ° 

* 

wvj  \atj  nv->  nr->  \®a 

iihmid  . 

.  nrjr-ejt-o m-> 

ithmid  muhraq  . 

nr— n  •  jr*t-*r>  • 

absuriqun  (see  bsuriqun) 

(j>jy  =  >;') 

adwiya  muhtafarci  . 

. . .  Zjk£-4>j*\ 

asidrun 

.  ^oV 

i/.W'i/.h  . 

. r r \x j\ * \ 

isfidag  ( ar-rasds )  . 

ushsJma 

.  s-r  r-M 

ushshaq  . 

\A<\  j\AAj  \AVj  n*U  \  ®A  6'\ 

n  si.  nS-SV.S  . 

. .  ... 

ntti/mn/'y).  ...  . 

.  ...  .  W1 

ajurbiyun  ...  . 

.  \Mj\o\j\qK 

\*\ ^ j  -A**  ) 

afiyun  (maqlu,  maqli)  (see:  abiyun)  . 

.  (Ojsi:>;i)  no  — 

UO^VIIAjIV  (Uls)Utf 

aqdqiya  ( qaqiyd )  . 

..nov-or-or-vm  -> 

un  SA'j  nvnnennr  w*' 

r\rjr\wY*A^r*r-m 

iqlimiya  (see  qlimiyd)  . 

^  L«JS  *.  Jai\  ^ 

ilr.lil  nl-mnlilc,  . 

.  dXA\ 

CLTb/Z'CtT'Ut  •••  •••  •••  •••  •••  •••  •••  ••• 

unsulan  (see  ' unsuldn ) . 

i 

. :  »La>  i  ^  1 

of  Galen,  Oribasius,  Alexander  Trallianus  and  Paul  of  Aeglna,  and  when  no  parallel  place 


. 
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English  name. 

Greek  name. 

Galbanum  . 

^aXSavT]  . 

Antidoto  •••  •••  •••  •••  •••  •••  ••• 

aXe£npap|X'axov  . 

23ean  •••  •••  •••  •  •  •  •••  •••  •••  ••• 

f 

X JC(|X0^  •••  •••  •••  •**  •  •  •  •••  ••• 

Elea-wort,  psyllium  . 

'jmXXtov , . .  , . .  , . 

Polygonum  aviculare  (juice  of  p.)  . 

7ToXuyOVOV  (7loXoyOVOU  0710?) . 

Rock“ps/rslGy  •••  •••  •••  •••  •••  • » ♦  ••• 

caupviov  (  Galen),  TrsTpossXivov  (Diosc.) 

Pui  slam  •••  •••  •••  •  ♦  ®  •••  •••  •  •  •  ••• 

avBpayvTj.  . 

(Juice  of  purslain)  . 

(avSpa^VTj?  otto;) . 

Amaranth  •••  •••  •••  •••  •••  « • .  . .  • 

SX'TjTOY ,  SXtTOV  . 

Balm  of  Gilead  (of  Amyris  Gil.)  . 

SaXsapou  otto;  . 

(Coarse)  potash  . 

acppovtxpov  . 

Glair,  white  of  eggs  . 

Lupine  •••  •••  *  *  *  •••  •  •  •  •  •  •  ••• 

woo  Xeoxov . 

A  r 

D  £  p  | X*  OQ  •##  •••  •  •  •  •••  •  •  •  •  •  • 

Theriac  (see  note  on  p.  86) . 

0YipiaxiQ  (avTiBoxo?)  . 

Scales  of  iron  . 

(JtByjpou  (XeiTic) . 

Scales  of  copper  . 

X£7rU  xcdxoZ  . 

Tutty,  sublimated  oxide  of  zinc  (washed) 

7TO[JLCp6Xu^  (7T£7rXu{X£VO<;) 

Garlic  •••  •••  •••  •  •  •  •••  •  •  •  •••  ••• 

(TXOpoSoV  . 

Wild  carrot,  parsnep  . 

axacpoXivov  aypiov, . 

Maiden-hair  (Adianthum  Cap.  Yen.  L„)  ... 

aBcavro?  . 

Wild  pomegranate . 

SaXaucmov  . 

Castor  •••  •••  •••  •  •  •  •  •  •  •••  ••• 

xaaxopiov  . 

White  peppercorns  . 

7re7r7C£p£0)?  Xsoxou  xoxxot  . 

Lapis  lazuli  .  ...  ...  ... 

ap^sviov  ,,,  ...  ...  ...  ... 

slate  •••  •••  •••  •••  •••  •  *  *  •  •  •  ••• 

Xt0o?  <r^iffT<5?  . 

(*)  See  the  Glossary  of  medical  terms,  and  the  translation  p.  82  and  86,  note  0). 
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Transliteration. 


bdrzad  . 

bazahr  . 

baqila  . . . 

bizr  qattuna  . 

batbat  ( md’al  b.)  . 

batrasdlinun  .  . 

baqlat  al-hamqd  . 

(ma  b.  al-h.) . 

baqla  yamdniyya  . 

( duhn )  al-balasan . . 

bauraq  ...  ...  ...  ...  ...  ... 

baydd  al-  baid . 

turmus  . 

tiryaq  . 

tubal  al-hadid  . 

tubal  an-nuhds  (see  qushur  an-n.) 

tutiya  ( maghsul )  . 

thum  . 

gazar  barri  . 

ga'da  . 

gulndr  . 

gund  bddastar 1  . 

habb  al-filfil  al~abyad  ...  ...  ... 

hagar  al-lazaward . 

ha  gar  mushattab  ( mushaqqaq ) 


Arabic  name. 


ivr->m->io^jioA->  lor 

. lo"\  yj'; 

. 1  oo  Jil 

.  ^  ©  J  ^  0  £  ^ jjr 

H  J  \  *\A->  ^  ^ )  (-U LUJ1  -Ml* 

.<•  ...  ...  ...  ...  1 ^ 

.  ^©©j  ^©£  UM 

.  ^  1  'j 

.  1 VI  V1-*  ’■&# 

.  W-MA^ 

. WAnY«mrnoA  a* 

lAi  — WA^nn^inr 
.  YlY->Y*A-»Y*o  — Y*  'j 


1  o  i  ^ j 
1A1  tSk JT 


•  »  «  •  « 


. mnnr^ioi  a*' jiy 

nv->  i  nr ->  io^  ^uiui/ 

.  (  ur-UJI •.  jUI) 

Yir-r^no^nr^1-)  wy 

.  100  fj>‘ 


.  \  oV  r 

.  \  OS/ 

.  1  AA->  mi->  loA 

1  A‘J  ll^J  \M->  1  o ^ 

.  Y*Y->  Y*  1  j  l^|\->  lAV-> 

Yir^Y*Aj  m  yA/i 

.  Y  1  O  J*r 

.  Y*1  (  JA--‘  )  J ^ 
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English  name. 


Phrygian  stone  . 

Water-caltrop  (Tribulus  terrestris  L.) 

Verjuice  (juice  of  unripe  grapes)  . 

Lycian  thorn,  lycium . 

Indian  lycium  . 

Fenugreek  . 

Fenugreek- juice  (Trigonella  Foenum  grae 
cum  L. )  . 


Asafoetida  . 

Amomum  . 

Wheat  (wheaten  flour)... 
(Macerated)  bread 

Lizard’s  dung . 

Pigeon’s  dung . 

Excrements  of  mice 

Castor-berry  . 

(Castor  oil)  . 

Poppy  (bark  of  the  poppy  capsule) 

Mallow  . 

Vinegar- water  . 

Leaven  . 

Cinnamon  . 

Dregs,  tartar,  sediment  ? 

Blood  of  ticks,  dog-ticks 

Blood  of  pigeons  . 

Blood  of  turtledoves 
Blood  of  frogs . 


Greek  name. 


d>puytog  A(6 og 
t  pi'SoAog 


ofxaxxxtov 
Aim ov  TuoHaxavGov 
Auxtov  ’Ivoixov 
XTjAtg 


•  •  •••  •  •  •  «  •  • 


•  *  •  «  •••  ••• 


*  t  (  •••  »  »  •  0*6 


•  ••  •••  t  •  I  •  •  t 


•  •  •  •  •  4 


•  •••  •  I  I 


•  •  •  •  •  • 


I  •  »  •  •  •  I  »  t  •  *  i 


•  •  •  •  • 


r-rjAeax?  ot cos . 


aiAcptov  (MyjBixov,  Koonfvouov 
apuofxov 

7rupdg  (Tcoptov  aAeopov).., 
apxog  (xaxa£>p£ydp.£vog) 

caupag  a7rd8£i>p.a . 

7T£pi(JT£pag  XOTTpOg . 

[XUWV  XOTTCOg 
X'xt  . 

(xixivov  lAaiov 

p/ijxoov  Tj[X£poc  (|JiY|XOJvog  cpXotdg) 

aAOata  ...  . 

ooojp  oAtyov  ogoug  syov 

C  O  [J.  Yj  ...  ...  ...  ,,, 

xivvapuupiov . 

(no  Greek  term  [  xpu;  ? ]) 
xpoTidvwv  atfxa,  xuvopaiaxfiv  aip,a 
Tisptaxepag  alp. a 
xpuydvog  a!p.a 
Saxpaytnv  alp.a  . 


•  «  •  •  •  • 


•  5  •  •  •  • 


•  •  •  •  •  I 


•  •  •  •  •  • 


•  •  •  I  I  • 
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Transliteration. 

Arabic  name. 

al-hagar  al-mansub  ild  Frugiyd . 

Tinanlc  . 

. m  ^->1'  j^\ 

.  \  0  0  dU>- 

h'isY'i'm.  (‘Wtn* nl-h.  ^  . 

.  (  { +aX-\  )  \  ^r^>- 

hudad,  hudud . 

hudad  hindi  . 

hul  ba  . 

md’al-hulba  . 

... 

X  •  \j  \\\j  \A*j  j*iu- 

. nv  nij  \o\  u- 

lAV->  \^j\0<\j\0Aj\0'\  OyU 

.  l<W-> 

hamama . 

.  ^ 

. lot  <ki-l  (  JJi ) 

b  Ji.o  #  7)7  /  rnnimnn c  ^ 

. ^OS  f'Jj- 

. \oo  (£j£\  o**) 

bhn  qT)  bh.n.Qh,  ( cM.&h.Y  n].~H'T),.\  _  ...  ... 

(u^jUM _/i)  ^ 

.  \Q  Q  fJa*- 

khall  mamzug  . 

.  \Wj  Wo  £>j*  S* 

ddr  sini . . 

.  m->  ni-»  i»A 

.  rn  ^ 

.  Mt-> \AX 

.  nour  fU-'fj 

.  W  \  (O 
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English  name. 


Greek  name. 


Blood  of  wild  doves  . 

Pure  (old)  oil  . 

Oil  beaten  with  tepid  water  ( hydrelaeum)  . . . 

Elies  with  cut-off  heads  . 

Pine -resin  (colophony) . 

1  ennel  ...  ...  ...  ...  ...  ...  ...  ... 

Fennel- juice  . 

Eennel-seed  . 

Sepia-,  octopus-shell  (see  note  2  on  p.  120  of 
the  translation) . 

(Black)  lead  ...  ...  ...  ...  ...  ...  ... 

Cyprian  ashes  ("  ash  of  the  recipients  in 

which  copper  has  been  melted”  ) . 

Pomegranate . 


tpdxxiq;  Qclpia. . 

(no  Greek  term)  . 

uBplAatov  . 

[/.ota;  ty]V  xecpaXvjv  <x7ro6aXa>v 

^7]TtV7]  . . 

[/.apaOpov  ...  . 

[xapaOpoo  otto;  . 

aapaOpoo  (T7T£ppia . 

ff7[7cfa;  oaxpaxov . . 

jxoXoSSo;  ...  ...  ...  ...  .. 

<771:080;  KoirpiTj  (Galen)  . 

cTtoStov  (Oribasins)  . 

pota  (Galen),  pod  (Dioscurides) 


Red  vitriol  (unclean  sulphate  of  copper) 

Bung  . 

Raisin  (spoiled  of  pips)  . 

Burnt  glass  . 

Arsenics  (two,  red  and  yellow) . 


[XI  (70  •••  .  i .  « . . 

xoTrpo;  ... 

cxacpt; . 

uaXo;  x£xaop.£vo;  ... 
ap(7£vtxbv  . 


•  •  •  •  •  • 


•  •  •  •  •  • 


©  •  •  •  •  • 


•  •  •  •  •  • 


•  •  •  •  •  • 


«  •  • 


•  •  • 


•  •  • 


•  •  • 


Saffron 


•  •  •  •  •  • 


xpoxo;  ... 


#  •  • 


•  •  •  •  •  • 


Pitch 


7itxxa  ... 


•  •  •  •  •  • 


(Scraped-off)  rust,  oxide  of  copper  or  iron... 

Aeris  flos  (red  oxide  of  copper)  . 

H  yssop  ...  ...  ...  ...  ...  ...  ...  ... 


to;  (£ooxo;)  ... 
yaXxoo  avO o; 

U<7(7CO7TT0; 


•  •  •  •••  •• 


•••  •••  •  •  • 


•  i  i  «  •••  II 
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Transliteration. 

Arabic  name. 

Anvil.  nl-inn.rnxh.d.'n . 

AiiTim.  7) /).]1  . 

. \oi  "w n** 

duhn  nadrub  bi>l-md>  al-hdrr  al-mumakkan 

dih.ii.  hd. h  vn.nnt.id  n.r-rdi s . 

...  jU~l  *LH>  <_>*■> 

. \  AV*  f  ^ ^ 

ratinag  (see  qulfuniyd)  . 

rn.7i.11nm.nn  . 

.  \ 

vn.ni  nr-r.  . .  . 

.  \K\  A ji>  *U 

birr  nr-r . 

rit.i,  bnrnn.  n . 

rasas  (see  usrub) . 

ramdd  al- bujut  allati  yusil  fiha  an-nuhds  ... 

rii.vYi.VYi.nm.  .  . 

...  :  p\  )  \  oA 

...  X  \  \  ^ 

. ur  Ms 

zdn 

nV->  nr^  nV^  nm®A 
. r*\or*n->r*  n 

*'u,y  .  . . 

zibl 

. \  ©n  JjJ 

zabib  ( manzu '  al-' again )  . 

viinn.n  VYi.nJi.rn.n  ...  ..  ... 

.  6 y£~ 

az  -  zarnikhdn . . . 

za  i ar an  ...  ...  ...  ...  ...  ...  ...  ... 

zift  . 

.  nv->  nm®A 

(U*-*n^  jnA->n^i«A  j'>J 
\\yA\oA\'AhyAK?Ah\j 

l .  r\ojr*A-m.» 

. ^ Cij 

zingdr  (muhakkak) 

zahr  an-nuhds  .  . 

(W-nnv.*  nr-noAi*^).)'# 

|  r*vjr*o->r*rjnv-»  uv 

.  \nv  *  S^T  urUJI 

A  t  A 

zuta . 

.  \AA-OAY  lui 

English  name. 


Old  (good)  oil  . . 

Sweet  oil  . 

Malobathrum  (betel  ?) . 

Seseli  (tortuosum)  . 

1 1 1 1 e  ...  ...  ...  ...  ...  ...  ...  ...  » 

Shrimp  (“crawfish  of  the  sea”) . 

Ormach  (Atriplex  hortensis  L.) 

Quince  ...  ...  ...  ...  ...  ...  ...  . 

Gum  of  Ferula  persica  . 

Cassia  . 

Rock- fish  ...  ...  ...  ...  ...  ...  . 

Syrian  nard  (Patrinia  scabiosaefolia  Fisch. 

Spikenard  (Valeriana  Yatamansi  Jones)  . 

Groat  of  barley  . 

Hematite  . 

Alum  (of  Yemen) . 

Dill  (-oil)  . 

Viper’s  grease . 

Duck’s  fat  (Galen  :  goose-fat)  . 

Cow’s  fat . 

Pig’s  fat . 

Calf’s  fat  . 

Goat’s  fat  . 

W  me  ...  ...  ...  ...  ...  ...  ...  . 


Greek  name. 


eXoctov  7taXoaov  . 

..  sXatov  yXuxu  . 

..  p,aXa6a6pov .  . 

crscrsXi  . 

..  TtVjyavov  . 

<7x6p7UO?  OaXaaato?  . 

..  axpacpafo  . 

p)Xov  xoBumov  . 

..  ffaycacYjVov  . 

..  xac'a,  xacrata  . 

ol  Trexpa tot  twv  iy8u aiv . 

)  vapBo?  SopiaxT)  . 

vapBoara^ui;,  vapBos  ’IvBtxrj 

..  TcaXri  aXcptTwv  . 

..  atfxaxtTTi?  . 

..  <TT07TT7]  p  tOC  ...  . . 

avTjOov  (avTjOIXatov)  . 

..  <reeap  s^iBvyi?  . 

ciTsocp  vV]TT£tov  (Galen  :  ^vstov) 

..  xaupeiov  dT£ap  . .  , 

..  <rceap  xotpeiov  . 

..  ^£ap  p.O(7^£tOV  . 

..  erreap  aiyeiov  . 


Transliteration. 

Arabic  name. 

zait  *atiq . 

. \  j 

zait  ' adhib  . 

.  \£V 

sddag,  sddhag  . 

HACVimOloA  j-iL J£>L. 
.  y .  Y  j  V  *  •  j 

sdsdliyun . 

...  \  o  V  o  J  U  U 

sadhdb  . 

. \AJ\j 

as-saratdn  al-  bcihri  . 

sarmaq  . 

safarqal  . 

.  \  A  ^ 

sakbinaq . 

ShNAWAoKAohAe^ 

salikha  . 

samak  sakhuri  . 

. 

.  HA  j  AeA 

.  WA  iSJj^  Ar 

sunbul  shami . 

(see  maibakhusha) . 

.  mjTIOT” 

sunbul  ( at-tib ) . 

\^0j  WjIIAj  no 
.  T'A-IAOlW-i 

daqiq  as-sawiq  . 

shddinag,  shadhina  . 

shabb  ( yamdni )  . 

iduhn  ash-)  shabath  . 

.  TUjUI 

Y’Aj  AAA->  A  A^->  A®A 
. MV  MV  Wo(JVM 

. \  ^  (  ,7*0  ^ 

shahm  al-ata'i . 

.  Y^O  cfljVI  Jr 

shahm  al-batt . . 

.  ur 

shahm  al-baqar  . . 

. .  ^  oY'  JiJI  ^ 

shahm  al-khinzir  . 

shahm  al-'aql . 

. 

. ^  0  t  cW'  ^ 

shahm  al-mdHz . 

. ^or 

shardb  . 

...  ru-»r*v  imj  sky  Aa 
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English  name. 

Greek  name. 

Italian  wine  . 

rat 

•  •  • 

0'vo;  ’ItocXixo;  . 

•  •  • 

•  •  • 

•  » 

Unmixed  wine  (note  mixed  with  sea- water, 

oivo?  dOaXa aao;  . 

as  was  the  habit)  . 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Astringent  (harsh)  wine  . 

•  »  l 

•  •  • 

ohoq  auffTTipd?  . 

«  •  • 

•  •  • 

Sweet  wine  reduced  to  a  third  of  it3  volume 
by  boiling . 

yXuxus  (KpriTixo?)  oivoc 
(Dioscurides) 

(Galen), 

•  «  •  •  •  • 

•  •  • 

Cretan  wine  . 

•  •  • 

•  •  • 

ohoq  Kp^Tixo;  . 

•  •  • 

•  «  • 

•  •  • 

Chian  wine  . 

•  •  • 

•  •  • 

ohoq  Xfou  . 

•  •  • 

•  •  • 

•  O 

Barley  (-water)  . 

•  •  • 

xpiQVj  (xpdhvov) 

•  «  »  ** 

•  •  • 

•  •  • 

(Red)  anemone  . 

•  •  • 

•  9  • 

avepudvTj  . 

«  9  • 

•  •  • 

•  c  • 

White  wax  (bee -wax) . 

•  •  • 

•  •  • 

X7[pbc  Xeuxo? . 

fit 

•  •  • 

9  •  • 

Worm -wood  . 

•  •  • 

•  •  • 

d'jdvQiov  . . 

•  •  • 

•  •  • 

9  •  • 

•••  •••  •••  •••  •••  •••  ••• 

•  •  • 

•  •  • 

oXoYj  •  ,,,  ...  ... 

•  •  • 

•  •  • 

•  •  • 

Burnt  sea -shell  (oyster)  . 

•  •  • 

•  •  • 

ocTpsov  xsxaujjtivov 

•  •  • 

•  •  9 

•  •  • 

Origan  . 

•  •  • 

•  •  • 

optyavov  . 

•  •  • 

•  •  • 

•  •  • 

Yolk  of  eggs . .  . 

®  9  • 

«  •  • 

wou  XexoQoq  . 

•  •  • 

•  •  C 

•  9  • 

Gum  (-arabie)  . 

•  •  • 

•  •  • 

X  OJXJXl  ...  ...  . . 

«  •  6 

•  •  • 

•  •  • 

Solution  of  gum  in  water . 

•  •  • 

•  •  • 

(no  Greek  term) 

•  •  • 

•  •  • 

•  •  • 

Sea-moss  (Lemna  minor  L.) 

•  *  • 

•  •  • 

cpaxd?  o  e7ri  too  uBaxo? 

,  d 

0.710 

TWV 

T£X[xdra)v  <pa xo? 

•  •  « 

•  •  • 

•  •  • 

Samian  clay . . 

91  1 

•  •  • 

y y\  Sapi'a  . . 

•  •  • 

•  9  • 

•  •  • 

"  star” -clay  . 

•  •  • 

-  ’  / 

yn  a(7t7ip  . 

•  •  • 

•  •  • 

•  •  • 

(Finest)  honey  .  . . 

♦  •  • 

•  •  • 

piiXc  (  ’  Attcxov)  . 

*  t  • 

•  •  • 

•  •  • 

Gall-nut  . . 

•  •  • 

•  •  • 

XTjXti; 

•  •  • 

•  •  • 

•  •  • 
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Transliteration. 

Arabic  name. 

shardb  Itdliya  . 

YU 

shard!)  siri 

shardb  qabid . 

shardb  muthallath . 

. 

. r  •  V  j  X •  *\  ^  A 

shardb  maglub  min  Iqritash  . 

shardb  maglub  min  Kiyus . 

( md’ash -)  sha'ir  . 

...  Y  *  V  j  Y  *  ^  J  \  u*  ‘-r 

Y  \  *  A  —  Y  *  ,y 

shaqa'iq  an-nu'mdn  . 

sham'  abjad  . 

...  ...  . 

.  MA-MAY* 

. \  \r  t  ^  \ 

shih . .  . 

. .  . ut  ^ 

sdbv  •••  •»*  •••  •••  •••  •••  ••• 

sadaf  muhraq . 

ur->  uwnr^noioA  ^ 
.  rn^r-t— m->m 

.  \  Ar  S  A 

sa(tar  . 

. .  .  ...  ...  ...NAY  ^ 

safrat  al-baid . 

samgh  (' arabi )  . 

ma'as-samgh  . 

no->  nr-> 

tihlib . 

at-tin  al-mansub  ila  Sdmus  . 

Y*i  j  ^A  s _ >yi 

.  y\r— y\w 

at-tin  al-mulaqqab  bi’l-JcauJcab  . 

(a.sal  (  id?  ia\  . 

nr—  Au.i  ^yi- 

\A‘ u  A->  Ut>  \AY->  \  AX(JV)S~* 

'a/s  . 
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English  name. 


Unripe,  green  gall-nut . 

Unripe,  green  gall-nut . 

Inspissated  grapes 

Night-shade  . 

Squill  . 

Vinegar  of  squills . 

European  lycium . 

Finest  wheaten  flour  ( similago ) . 

Radish  . 

Radish-oil  . 

Receptacle  of  the  rose -blossom . 

Pepper  (kinds  of  pepper)  . 

Valerian  (Valeriana  Diosc.  Sibth)  . 

Acacia  ...  ...  ...  ...  ...  ...  ...  ... 

Vegetable  marrow,  pumpkin  . 

Burnt  horn  . 

Horn  of  deer . 

Goat’s  horn  . 

Scales  of  copper  . 

Reed  (root)  (Phragmites  comm.  Trin.)  ... 
Tar 

CAJ±  •••  •••  •••  •••  •••  •••  •••  ... 

Colophony  (pine-resin) . 

White  vitriol  (sulfate  of  zinc)  . 

(Burnt)  yellow  vitriol  (unclean  sulfate  of 
iron  ?) . 

Blue  vitriol  (sulfate  of  copper) . 


Greek  name. 


opupaxrri?  xr\x.(<;  ... 

op/faxm;  X7]xi?  . 

[<jT£fxcpi>Xov  ?]  . 

crrpuyvov  . 

6X1  X  X  ...  ...  ...  e  s  •  ..  •• 

ffXtXXTj?  o\oq .  0..  .. 

Xuxiov  Tro^axavOov 

cr£|H8aXi;  . 

pacpavo? . 

pacpavivov  IXaiov . 

to  ev  p.£crotg  t of?  poBoi;  avO oq 

r 

7T£7C£pt  ###  ###  ###  ###  ###  ### 

^  Q  ^  •••  •  •  •  •••  • j  »  •••  ••• 

’  / 

axaxca 

c  •  •  •••  •••  •••  •••  ••• 

xoXoxovQa  . 

x£pa?  x£xaop.£vov . 

xspa?  eXacpoo  . 

alyo?  X£pa? . 

XetcU  yaXxou .  ... 

xaXa [jloc;  (xaXajxou  pt£a)  . 

7C[TTa(TCpaXT0g  . 

xoXocptov'a  . 

yaXxcxt?  . 

yaXxtTl?  07TT7)  (x£Xaupi£VT|) . 

yaXxavQot;  ...  . . 
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Transliteration. 

Arabic  name. 

(afs  facra . 

'afs  lam  yaudigg  . 

* 

' agid  al-'inab . 

*inah  ath-thn^lah  . 

. \  A  n  n  £ 

nl.Av.v.ovldv.  . 

\  o  £ 

Teh, nil  nl-Aiv.svldv,  . 

'mnsn.a  . 

. nn  *r> 

nhv.hd.T  n.r-rnhA.  . 

.  HAnAl  U-JljU 

fql,  . 

.  )AX  A 

. 

fl.vJiWj  al-fi  al  . 

. 

fuqqali  al-ward  ( bizr  al-ward )  . 

mi  ini  laid  fill  ,,, 

. Y  *  \  J  X  *  * 

.  Y  \  o  (ijjhj) 

X  *  “1  av 

.  Y  \  £  j  Y  4  A 

fu  ,  . . , 

nnnriin.  /.cjpp.  n,nn,ni/nn\  . .  . 

(U1  i\ :  ,U;I)UU 

an  A  ... 

.  W1 

an, tv,  vn.vhraa 

.  nr 

an rv,  nl-mmil. 

. nv  j j 

qarn  al-'anz  . 

...  nv 

qushur  an-nuhds  (see  tubal ) . 

qasab  ( asl  al-q.)  . 

qatran  . 

{^\  y  •  \  )  Y  *  A  J  X  4  0  jjdii 

.  (  )  nv 

qulufuniya  (see  rdtinag)  . 

qalqadis  . 

qulqutdr  ( muhraq )  ...  . 

qalqant  ...  ...  ...  ...  ...  ...  • . .  ... 

. 

...  ur->  nvjn'Mir  ^ 

...  T*i  —  HOIW  (3j£)y2H- 
...  WAj  nA->  nt->  \0A  ^ 
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English  name. 


Cadmia  (from  Cyprus)... 
Centaury  (juice  of  c.)  ... 

Goat’s  liver  . 

Sulphur  . 


*  •  •  • »  «  ••• 


•  •  •  •  •  •  •  *  »  0  •  •  o  •  • 


•  •  •  •••  0  0  0  •  4 


•••  •••  ••• 


Gum  tragacanth,  adraganth 
Tragacanth  water  ... 

Coriander  (-leaves)  .. 

Bitter  vetch  (Ervum  Ervilia  L.) 
Celery  (parsley-seed)  ... 

Cumin  . 


•  •  ••• 


•  •  •••  •  I  I  •  I  |  •  «  • 


•  «  •  •  •  • 


•  •  •  •  •  • 


•  «  •  •  •  • 


(Male)  frankincense 
Bark  of  frankincense 


•  •  •  •  •  • 


•  •  •  •  •  • 


Bust  of  frankincense  ( i.e .  flour  of  the 
bark)  .  ! . 


Scap-wort  (Gypsophila  StruthiumL.) 


Milk . 

Milk  of  a  (young  and  healthy)  woman... 


Mucilage  of  landsnails . . 

Fruit  of  mandragora  (Atropa)  ., 

Juice  of  mandragora -fruits . 

Bitter  almond.., 

Sweet  almond... 

Whey  . 


•••  •••  •••  ••• 


•  •  •  •  •  •  •  < 


•  ••  •••  •  •  •  •  •  • 


xaBjxeta.  (Kotto'cc) . . . 

xevTaupstov  to  [Atxpbv  (xevraupetou  ^uXbs) 
7]7rap  xpayetov  . 


^  ^  1 0  V  ...  . .  i  ...  . . .  •••  ...  ..I 


TpayaxavOa  . 

(no  Greek  term)  . 

xoptov,  xoptavov  (xoptoo  cpuXXa)  ... 

opooo;  7rixpo?  ...  . 

csiXtvov  (asXtvoo  cTTceppioa) 

XUfiUVOV,  XUfJIXVOl)  07T£pp,a 


XtSavtoxo?  . 

XiSavcor oo  'pXotdi;  ... 


•  •  •  < 


•  00  0  0  4 


(no  Greek  term) 


0  0  0  0  4 


(JTpOuOlOV 


000  000  000  004 


•  •0  00#  000  4  *  •  004 


yaXa 

(v£a?  xoci  £u^up.ou)  yuvatxb? 
yaXa  (Galen) . 

xo^Xicov  yX((jypov  uyoov 

[XavBpayopTj?  ar^Xa 

(xavBpayopTj?  otto? . 

ajJiuySaXo?  Trixpo? . 

ajxuyBaXo?  yXoxuc...  ... 

yaXaxxOs  oppoc  . 


0  0  0  0  0  0 


•  •  •  0  0  0 


0  0  0  0  0 


0  0  0  e 


0  0  0  0  0  0 


0  0  0  0  0  0 


0  0  0  0  0  0 


•  00  »  »«  ••• 


>0  0  0  0  0 


•  •  0  0  0 


•  0  0  0  0  4 


000  000  000 


•00  000  000 


0  0  0  0  0  4 
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Transliteration. 

Arabic  name. 

qlimiyd  (maglub  min  Qubrus )  (see  iqlimiyd ) 
qanturiyun  {ma  al  qanturiydn)  . 

kn.hi/J.  al-'nwv  .  . 

^  ^V(  W5'  :J* '  )  (  u*  )  W5 

... 

.  \  A  A  (^ju ^  ^ jijjb-i 

r'V->Y-tjr-rj  \o^j)ov  wf 

. r \r— 

.  \yS*\+ 

.  \oo 

.  \  ©V  (jj) 

kundur  ( dhakar )  . 

qishr  al-kundur  . 

(fi)jxS" 

Y-hj  MVj  IAIj  ur—  u* 

turdb  al-kundur  . 

. \A\ 

kundus  . 

.  \  A^ 

la  ban  . 

->  \ avj  v*n->nr  of 

la  ban  amra'a . 

lu'db  al-asddf  al-barriyya  . 

.  nr-»r*i->ur  »y'oJ 

\  A  A  A>  rJ  1  1  V  1  U) 

luffah  . 

md’  al-luffdh . 

. 

lawz  murr  . 

.  ^  o£  >jJ-- 

lawz  hilw  . 

ma’  al-gubn  . 

.  \s/\  ^wu. 
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/ 


English  name. 

Greek  name. 

Lixivium  (powder  used  in  the  bath  instead 
of  soap)  •••  •••  •••  •••  •••  ••• 

xovta  axaxxiq 

•  •  • 

•  t  I 

t  •  • 

•  • 

Salt  water  . 

aXp,Yi  . 

•  •  • 

•  •  • 

ttt 

•  • 

Rain-water  . 

uo(op  ofx^piov 

•  •  • 

ttt 

t  t  t 

•  • 

Fresh  water  . 

000)0  7C0XIU.QV 

tit 

•  •  • 

ttt 

•  • 

Horned  poppy  (Glaucium  cornic.  Kurt)... 

yXauxtov  . 

♦  t  t 

•  •  • 

ttt 

•  • 

Reduced  wine  . 

£']>h|xa . 

tot 

ttt 

ttt 

t  • 

Marrow  of  bones  of  deer  . 

p .ueXog  sXacpsi oq  ... 

•  •  • 

•  •  • 

•  •  • 

•  • 

Marrow  of  bones  of  calves  . 

ausXo?  uoc7y£t0s  ... 

ttt 

•  •  • 

•  •  • 

t  • 

Myrrh  . 

[J-uppa  . 

•  •  • 

ttt 

•  •  • 

•  t 

Ox-gall  . 

xaupoo  yoXvj . 

•  •  t 

•  •  • 

ttt 

•  t 

Pig’s  gall  . 

/o'.peiGc  yoXy . 

1  t  t 

ttt 

•  •  • 

•  • 

Goat’s  gall  . 

aiyos  y°M  . 

•  •  t 

ttt 

ttt 

•  • 

Lithargyre  (protoxyde  of  lead) . 

XiOapyupo?  . 

•  •  • 

•  •  • 

ttt 

•  • 

Dittany  (Dictamnus  albus  L.)  . 

ocxxatxvov  . 

•  • 

•  t  • 

•  •  • 

•  • 

Mastich,  mastic  . 

p,a  (sxiyy\  . 

t  t  • 

t  «  • 

ttt 

■  • 

Red  ochre,  ruddle  (from  Sinope)  . 

puXxo;  ( S IVOTClxVj) 

•  •  t 

ttt 

•  •  • 

•  t 

Bdellium  (gum)  . 

SBsXXtov  . 

til 

t  t  t 

ttt 

•  • 

S^lt  •••  •••  •••  •••  •••  •••  •  # <_  •••  ••• 

4  •  •  ••• 

ttt 

•  *  • 

ttt 

•  • 

Spignel  (Meum  athamanticum  Jacq.) 

(J-TjOV  ...  . 

ttt 

•  •  • 

ttt 

•  • 

Galena  (sulphuret  of  lead) . 

proXuSoatva  . 

ttt 

t  t  • 

•  t  • 

•  • 

Syrian  nard  (Valeriana  off.  L.  ?)  . 

vaoBo?  SoptaxT) 

1  •  • 

ttt 

•  •  • 

•  • 

Styrax  (gum) . 

sxopa£  . 

1  t  t 

ttt 

ttt 

«  t 

Stavesacre  (Delphinium  Staphis  agria  L.) ... 

axacpU  aypta . . 

III 

ttt 

•  •  • 

t  • 
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Transliteration. 

Arabic  name. 

yud?  ar-ramad 

.  \  V  ©  ^ l» J 1 

mcV  mdlih  (md>  al-milh )  . 

rudi  rd-matn.r 

.  *  j  \  AX'  ( 

r •v>r*Ajr*n->r*r->r*r  >IUU 

. 

rn,di  ' ad.h.ih 

.  J  >Ac  *U 

yndmithd  . 

i^urnAonAnv 

.  . .  X'Yj  j 

muthallath  (see  :  sharab)  . 

mukhkh  ' izdm  al-ayyil . 

mukhkh  ' izdm  al-(aal 

9-  * 

. ^  v — *  1  I  Jo)  \  ^ 

.  (or 

. \0r  JeuJI  f  llie  j- 

&  •  •••  ••• 

murr  . 

mirdrat  ath-thawr . 

i  uiju-jrm#M«A  > 

[...nrjrn-ir-A-r-ojM 

mirdrat  al-khinzir . 

mirdrat  al-'anz  . 

.  \  AA 

murddsang  . 

mishkiturd  masMz . 

. 

mastakd  . 

maghra  ( tuglab  min  Sinubi)  . 

muql  . 

...  V  \  ^  j  Y  \  o  (  <j  jA-  (j*  ) a  j** 

.  . \  or  ,\ju. 

milk . 

mu  . 

. .  \Voj\^Xj\oA  ^ 

mulu  bddnd  . 

.  . . X  \  \ 

maibakhusha  (see  sunbul  shdmi )  . 

maVa  . 

Y  ^  \  J  V  *  *  <_)?**“  •  1  ^ 

miwizag . 
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English  name. 


Ammi  (Ammi  copticum  or  A.  visnaga)  ... 
Grape -wine  . 

Burnt  copper  (diff.  salts  of  copper) . 

Starch  ...  ...  ...  ...  ...  ...  •  •  •  •  •  • 

Starch  ...  ...  ...  ...  ...  .  ... 

(Burnt)  datestones  . 

Rocksalt  (and  coarse  potash)  . 

Asparagus  . 

Chicory,  endive,  garden-succory  . 

Hypocist  (-juice)  . 

Sweet  flag  (Acorus  calamus  L.) . 

Bose  ...  ...  ...  ...  ...  ...  ...  ... 

Eresh  roses  deprived  of  their  stalks  (white 
parts)  ...  ...  ...  ...  ...  ...  ...  ... 

Rose-“seeds”  (i.e.  anthers  of  blossom)  ... 

Attar  of  roses  . 

Bose-water  . 

Decoction  of  roses  . 

Bee-gum . 

Atropa  mandragora,  Atropa  belladonna  ... 
Bark  of  the  mandragora-fruits . 


Greek  name. 


OC  j-X  JX  l  •••  •••  •••  •••  ii« 

ohoq  ap.7teXi vo?  . 

yaXxb?  xsxaupivoc  . 

apuAov .  . . 

cxjxoXov  # »  ...  ...  ...  ...  ... 

oata  BaxxuXwv,  <poivb aov  (xsxaotxsva) 

’ Ap.|jL(ovtaxdv  (aXb;  avGo;)  . 

acj7rapayo<;  . 

r 

(78  p  » •  •  #  •  •  •••  •••  •  •  •  ••• 

uTcoxtdTti;  (u7roxicrn5o-s  otto?) 
ocxo  po^  i «•  ••  i  •••  •  •  •  •••  ••• 

pobOV  ••o  •••  •••  o  •  •  i  ( (  ••• 

pdoot  ^Xwpa't  yoopi?  tcov  Xo6g5v 

pdoot  tovuytfffjisvai  . 

poBmv  avflsa  (Diosc.) . 

poStvov  eXaiov  . . 

[poSoTOv]  .  . . 

poowv  a^pe^7|p.a  . 

TTpOTCO  At?  .  •  •  ...  •••  ••• 

[AavBpayopa . 

p.av8payopa<;  cpXotgo  . 


Transliteration. 

Arabic  name. 

nanakhwah  . 

nabidh  al-karm  . 

. rp  JuT 

nuhds  muhraq 

y*vjy*a— \aa 

. YIYjYMj 

TldsJld  • . .  ...  #  • .  • . .  • . ,  • , .  ...  ... 

TxcisJiastdg  •••  •••  * . .  •  •  •  •••  •  •  •  . .  • 

nawd  tdmr  ( muhmq )  . 

. Y\r— Y*A^Y-r->Y«Y  & 

...  \ AV-*  \  ^  \  j  \  oA 

.  (&£-)*<<* 

nushddir . 

(art)  haliyun . 

hindibd  . 

(asarat)  al-hufuqistidhas  . 

wagg  . 

...  \  \  ^  «  !j*\ pi  ojlp) 

war  d  ...  ...  ...  ...  ...  ...  ...  ... 

ward  tan  manzid  bi’l-aqmd ' . 

ward  munqd  bi’il-azdfir . 

y*a j  hvj  n*  *jj 

...  V  *  o  —  Y  •  t  pNii» 

...  ..o  ...  Y  *  f  <y~*  ajj 

bizr  al-ward  (see  :  fuqqdh)  . 

duhn  al-ward . 

Y-rjY-jnA  (c& 

tna’  al-ward  . 

md’  tabikh  al-ward  . 

ivasakh  al-kuwar  . 

yabruh  . 

qishr  al-yabruh  (see  luff  ah) . 

.  (  P  :  )  \  0  A 

2L«UI  4  a  jU!  (. a)  I  jjJ)  <j  i^l^T 


^  yj  *•  (jpj (^rus-a^jjl  (J,  J - Ji  ^pojl 

*uJaJl  «L_C'"*^1  ^UJlUyall  £\r"  -  l*»  *-*  4)  (Ji 

‘0.3 ^  1/*  rr  i,4  ji jps" a)  i 

a  .&  IJi)  l>  (J i 


o  ^  lil  i)  4j  4*Js2.11 

“N: 


c 


UaJI  <JJ  cJ a!jU  Ua 


4j  ^vJii 


L—^-lwi  I  ^\c  ^\p  4jU  jj 4A^b,jT 


(f  w v  -  urv^) 


i 


% 


„  I  „ 


0  ♦ 

\  . .  k»lA\ 

\  - .  . . (I) 

£  .  j  V.  (^ ) 

1  . .  jjJS  ^  JjVl  ^  ^1  OU^ail)  icld  (^) 

^  t  .  U  (■>) 

TA  .  . . yji  «Lj>.  (a) 

YT  . 

£  •  , . ^Jl(j  OVli* Ol^r  j>^\  (^j^j 

£  J\  . .  . . . >*)!  Ia»  jJld\  ^y,.‘>-  (j^ 

o\  . . ;.  lUll  ~Jji  (c) 

*\  y  .  4jLJ  IT j  4j  ju\ j  <iJ  ^ V ) 

*\  o  . A^y\^-^\  Ji  cjj^-  (^) 

*H  . * — (\) 

l  jj*  J/u)i  (3  t— jVli»  <— 

Y  y*  .  [^Sj-j  ij,  ■■ —  (Jj  a)U!1 

AY*  •  •  •  . . .  . “W  U j  j-Ujll  iu*U  j  —  4~>  k)l  » 

A<\  .  yj\y\j  —  4dbJI  » 

jj*  taJi  ^  ij  i  y  o y  <J  1  Jk3^ai,  ^  4^  —  4o  l  » 

.  . . <-441 

m  ...  ...  <*jl  >  j  -4^u:l  » 


(Tjy'Jp  (  '  )  ' 

<, _ I  Ac  y}j*  ^jA  l>*  V^v>  jj  S  03**]  I  t>-r^^3 

^jO&Al  I  j  *  0^1  a*Lo  U  o_^.>-  A^jlr  ^Ju^Ur  <Jy»; 

O ^xil  |  ry\Xw j»tfe  J 3  A__Ac  (_]»[  “AAj  J  3 

3  l^-4-4~*  A-*w£>  ^11  3  olT 3  L?  «  1-4)  L*  £j\)^  Am  U-(3 

AjL>-  ^j-4  o ^£9-^*  AX — ■>/  I  4  \aa^-  \&-jjaj 

*  o-^-a)^  a****  (3  ^Aj,  3~^A3-*^  4-jl^  <wA-J  li  j 

ojlc  3*  j£j  V  j^S^I  Jc-  tKe-y  ^ _ .^*  aS  J^sl  V  ^AJIj 

aAIj  Jcj  ^  ^  aA^^  j^lyzil  j! 

I  Axe  j^*H  _ _ Js>  ^  jl)  3/  jX  J  ^!j,ci  A^vJ^-  A>  A 

j|  aAc  l)^-  4  AiA«>-  -L.£  ^c  ^3  <« _ » _^*AJ!j 

A>-  ^  Ij  ^i^L-JI  * _ A2JI  <, _ OfC.1  AJai-A  tc^’J  I  34  sJOj^ALc  ^c 

O^u  jl  A  Ac  or  ^  l^Ax^>  ^11  j j~*)l  c-J aj 

*  y+A  *  I3  <_>jJ  *  3  l)^'4  '  1  .j^-^  Aa**  (3 

Aij  >  {Y)  oWI  *a_*  aaLIn/I  ^.{pW  ^  xsij 
Of^All  J  <-^JI  A  __xc  j^^ii  <mr*^  j^*  '“^  aI^  tw-4-^r” 

4  Ia>-  A-^Jb-AI  (J,[  ^cX  -L^L*/  A^j^  c _;?t:A>l  3* 

,a0»4)  j^JL*»  3*^  ^la)l  A *v^2)  J 

^1-flAAo \  | \^- jOJo  If A^/»  j^. A' I bj  A-^laJI^UI 


■*  A)  4>sOJi  3  j^*l ^  %  0 X»  (jr U"j>  J/1’.  Ji^  ^  ^ 


\YV  ...  jrj*)l  j  jll  ^>1^^!  j 4-0  U I  4IUW 

c 

\  £  V  .  <»le  O^ill  4;  :wl  Jij3  £.■?-  ^  — 7  4*)  Ui  » 

\  ®  A  ...  1  ij ^:>“ ' J  J^*!  I  4>  J  ^  I  <j>  ~—~  4~*  ^ ^  I  )) 

\v  \  .  ca*"  J°\<A  ^  <i  —  a*-Ui  » 

AiLiii  j  ojjT  Jiii  ar>i  i)  f'x^s  —  s^tiji  » 

\  ^  Y  uj*JI  j  40U-I  JUJ  *UjlS)I  l^i)lUJc4*-t!l 

Y\V  .  ^l^VUlcM 

209  . .  ...  4i  jj5*^l 
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c.dSdi  od£>  y*  Oi  fjp 'ja)Ij  ^ ^aII 

l IS" ^1p  a^-Ij  L*«jU  Ia^-Ij  US'  3  Aidail 

-\aP  0 ^J!  4j(/^ 1  dUjr^l  ^c-  Aid ^11  4j  U jb.*  \^\c 

I  l)I®  <S^  I  4^j>-  ij*J  ^^4^  (j^  *  d^AwAI 

<31  ^3*  ^  ^j4p  cKbl  3  3 j*II  3 

<d  j*)l  ^sudJl  d-w|$  3|C  j)1  jy ya*)l  3  4^»  j?}\  y*  AJd^Ajl 

^jUU  4-rJlS' j  LfJte  J y^tX-\  j\*>  j\  OAis  d5  AJd^l 
A^Jall  d^U^Lil  l^-i  d 'k& y~» yA  y&J  <Sj^ ^  ^<—*^31  3 
^dUI!  y\  yj>zk\  ^IJI  jyLH  y*  Jj^l  c-i-yfi-J I  3  Oj^.3  ^J3I 

*  (^^Otil 


e-US'  Oljl^tl  (U1  U-\.A  oUll  4Jlj  ^4  £yd _/vA  ^jCc  jl  3° 

ed33l  ^CU|  y*  <3^1  ^  <3  d->^[liu ^dx)l^ 

d-*^  <Xi>-y  ^  y ^^nSI  d3U!  o^aII  ^  <L~j ^sJi 

^ia-rv ^]|  j^^aU!  ^  l" j^.ia  £>CCAj  3  C/^’.J1  3  J^~4v4  jC'U 

LXuyt,Ji^4^  (J— * — ■  (o^il  3  <J*y~}  V  ^ — ^Vjl 

Galeni  Liber  de  Oculis  translatus  a  Demetrio 


Liber  {  yjj\  y  yljty I  (jdada^Ji  e— AS"^  ^wwl)  4 d  k)l j 

JJalS  ^lii  -%  de  Oculis  Constantini  Africani 


d3 [yull  J^*a  o!  Ap-j  i[  ^  i*J  6 yk^>  a1L*j  3  A^j 
4^  jrtll  ^  \^>\c  J\c  ^il y  \\&  yCj>-  e_ AS 

d-^J jj  —  ^jiL^  o I ‘U.JaJ  14^^114^^ Add *>11 1 


\ j  -\XP  ^ ^cAls^Jlill  l) jili!(3 

J$jxilj  j j^ll!  j  *  *lfljJ^I  (j 

A^j  \i  j** Jl  (-J,[  ^*JI  ^  '  J>\) ^J'i  AaL*-  U  a)^  —  dill  ^0 

oblj^4  ^<3  —  ^b ^J!^  ^aII  ^IL  jW^j  *  ^<L*»j.*)lj 
^JlA^iUA^  *A~-j  i^^^cVAjXjtj  'iu^jls 

^  ty  •  b— ^  jL^oujJ  jbUsf  0 l^*JI  j 

\"^K  I  .  .  .  t 


u 


—  #  \  »4  /  ^ 

£ 

*^y\o  l.  _-»^g.wA  u — >A  ^ *  «A«Aa)  a  I  ^j-* ^ £ ^qhS£> 
Xc\^p  ^—^4  jjbj  C  J^jil  Jc  ^  jl^J  (qjJI 

£**bJI  j j-2.il  ^J>-  ^  jj  '-^JJ  JjJI  jj&£  ^r  *  S^aUJI  (j  .,  ,.L1I 

l-MI  •-  ,  •-  ill  .  -II  lilt.  *  ',»jJk\ly 


^  *♦  *4  (  J 

•  AjL-^IJl  jT  Jtf  A^r>.  J/Jljc 

jjJI  j  a^  jti\  oUIjil  jl  ^LJI  ^  LJ  l^jJc. 4  Vj 

e^SsJI  A^lkc-  *U-jJo  (J^iT  Jslk^Vl  j**aP  j  l^U  frU-U  /g>- 

h — -  4j  U  *  *  ^ ^  Jr*  IjjjI  j 

*  (  W  *  •  ) 

j  J  V.J*^  «-^JI  JjjiJI  Jl^ywy*  J3j 

Ac"!  Jc  A»ui^l  (3 !  (*L.U^!  oUi?  j  «-U^I  jj^^) 

AcAjc  j^JI  j  1ST  J^i  ^  A 

jjJ!  j  ^LJ>1  ax-^j  4  jj^JI  5-LUs  ^  ^aJI  ^iA!i  Jul 
^11  Ap»! jj^lj  t^rJa)l  (J  A_,^j  j*jl  olf- j*v j.1!  l^Jlc 

^  ^JfJ  c^J  jAjA  ^“*»b5)l  jt  1  j  Lx--  ^jljll 


j>-  S^UII  j  j jQ  j )  S^JlI  A^xiJI 


^  L  .^aaA*  ^ta  ^  y*  (  *  t  Y  ♦  — * 

L*?  Aa^5v4  J  j ,yj|  ^  ^  ^  ♦  a  ax_**  3  aa  .C-  j£)j 

\S>^*^,  A*.)!  i,  -> ^6^Sv-a  w\l^-  ^kc-  l*»A)  A I  0«J.**JI 

Ad^  *  cJ^JI  3  Ia^  A.C  A3  A^j  ix  <jP  cMi  ^  ^ 

6Vl  £-++>■  S^aI— ill  <J[  _ .a) I  l^o»ly2>  AA$Cl I  a  A — a 

<sA&  j!  A^.3  Ai3  V  \£j  *  jljl^  Ci-Atf9")  ^je  cAAA#  jlj  3 

^■f~oA  IvjIj  aa5\JI 

3r ^\i.V,.i]  ^ !>■  i  ^jc-  IaL  j  *£  ?c£*  Ai)^  «  Jajii-  !^  AjIaJI 
^11  ojjlJI  o \jdZLW  l^.U I j^a^l  j  I jt>=^L  jl  ^IaII  JaI  ^j-4 
3*  Ail  ^jlj  *  £j$Jl j  ^  |a)1>  a^L=J-I  Aj  L>-  Jl j,L? 

jAc  ^Jc  Jj~*!l  <j r4  ^S\-*  ^11  j|  o^C* 

^1 J  J>Ji  ^ja  Aijj*.*  ^jKi  a  ^jji  A jJI  A^U I  AA h&y&l 1  ^jA 

»  (J 

Aj  jjA_i^l  jh  J  oil? j-k^  C— <^\C'  A3^ 

*  Aj  j  Ax50k I  Jaj  JJI  AaiSs^  Jj  »  ^aU!1  (j^Iaj  y^il^SCill^ 
3*  3-A^slcj  *  ^JAv* A«  CAj^i  3  <*-^Jl^>'4  3J 

a5J/J I j  L_^jUII j  a^  jJI  oU.Ul  <LJ?  oik^Lk  *!yA 

Oil? Ap- ji j  *  j^zjj  j*g-a  ^j*  A ^?L_Ji|  ^.cxi 

*  IjjjI  ^Ijp  J  ^Jl  A^UI  e-il^il  3  3^1 

Aij^*^  jCr  J.  ^1 J  1^>  a^  i _ ^^Jl  vA'-Aa _ .3 1  ^11  aaIa 


Ia_j&  yc-  «  U;1  crfjjr Ail  3  AJlr 

l _ ^Ajj  J^a^JI  ^45 Usj  30*;  Jill  <>rU  (3  o^lill  <-^>J  oU 

cjjjl  U  c  o^o^J  oVIa*  (3 

— a-01a)I  ^>-1 JJI  0 a*  3*0  ^  3 ^*11  * Jail  a aaw?  1  3 1  3 1 

3*  jc^i  —  aa^Aal*  ^.isnll «, jIA  l '!«&*’' jj  <■ A^> 

j\~*jj\&  l  'AvSCa  Ad  Aflx*ll  P'XC’^  l^-l^i-dP  <5  i5*j 

t-  -J l^v  -1 1  I  A— ft  A-d  ^l«h*/  ^3  A]  1  A"  1  1  1^^-A)  O^’^'y^-il  ^*A) 

Ai  jr'^-t_Ali  o^aa)!  <-Li?i  ^2®^  ol  aA*j  oL?  »  ^C.11  3 j1*'' 

3 \^" ^  ^  ^ C  ^j-£L>-  l)  &  C  5 s  -> Ux.j  i  w— A],i  l^^X^d  1 

L/jj)  ^l»  <Jjj*^  ^jLill  ^:U1  3-  £jj  Uj  Jc  J-l 

—  ^  3  ^>*il  j ij-JI  ^  ca^a 

{\J^\-^~'^^j  3*A^  3  1  J/  1  \&\c>-j  (^6 j5y.k>\  3*  LJ I  Ojill  3 

^y{j2.S  (^0 ^ Im^J  1  ajAlI!  3 — i^£*^kA II3  ^l> 

3«LjJ1  o^ll  3 j*o.a  3  icLydl  J^Ur  (JiLJillj 

*  ( 3*- 

"V 1  4-w^JI  OhsAy&il 
0^A.*jl  3 


A-^^l  vl^y»i  (  ^  ^  *  A  ^  )  3  £>*>*  J^4<k  ^ 

j  JaJI  A-yad  <Ld rl)l  uj  6A.il  3  * _ ^  Lf 

c  £y3/ (jej^/LiiloUlA-^*  Ji5^  IjIaaIs^  jl^ljo^iAil 
4jl*<jj)l  ^  jj^aII  4j  \j  <L**3 J  1  As-j  1  Adj 


V 


JSCi  j  aILj  —  (j) UcOl  ii —  Y 

ja  *  4  (»  jijixL }!  4  j>~\j  4]^! 

^Ik  jAz*  4^jJI  lt;U*>lk^l  4JI  I^jO  jjJJili  <j 

AU  dldk>-  0^^=^  -^j>j  y^2P 

,  fOi-le* 

'  *4 

JW  —  (jj*JI  (j  Cj^Aa  jSkA\  (-jIC  —  f 

C-A^"  A-Vi>t  (A  V  ^  t  —  \  ^  t  )  (j^'  0^  ^  ■S'~>~ 

<S*  CX‘>  l£"^  ^  d^-.*il  <L^A*Jl  4JL  ^k!  ^4.)  t* 

Crf,/. *^— H  (^IcSCl '  ok^ail*  l)1^eO  4  A*  Xyy  y  £  ^jliil 

«  oj/-*  U*l-ul  lai  ! 

o^"  l!1  ^ j^aI !  —  c3  ^ L^sll  <ok  —  £ 
^^kJI  /^-4  I  Lt.*  dd-kl  £  Idas  I  ^ 

^  j  4j U-^1^4  (J!  j-w y'  *  y  LJI 

Vlv*  *  l^>-^l*!  oj j  1  £  l  ajlIpjj 

^jA  ^pJI>  Cf''~>~  ok*^T  -\^-|  (^11  ^UJI  <*_ aJIj  y I 

jT 'jI  4*ok  (d  I  jj^l  Ol  (jA  ^ Jl  j  S^*fcll  ol^ jkMI  j  L/  Ol 

4**la  |  dl  y>"j  \y  £  ^y  »5^k  4^*4]^!  IAa  1^a4>-  dt 

*  O  Ju^l  4*1  (^1  <C>?^  ^  -V*)  l^i  4»yO> 

£ 

i\*  ^c+*>'  * -A^Ji  1*4^ 

<-**>'&*  y  d 4slaJ^l  7c-^\lli  £  ^jc-  l — ^Ai>-1  ^jt”* 
<Jlk  J!  ^txllj  (tt  ij 


1  — 


A*jC  I  J!  ^/vJ«  | ^ 

AO  AS  Jof  L j  Jc  ^ 0  *  J  jl  J  £rd  )  A^-XiT  ^ JJI 

*bl  jjc  a^ j  j3l  dllr  l^  jLx'  jrlc  cojJI  J 

A*Sl j& y ji  oj A?«-l>  ^1$  ^  JsJLb  jj ^  jlo^l  Jyaj2T  JJil j 

^JaOl  d\ta  C  o^aIaII  (_£  *JI  li>  bj I  j  J  A^dJI  o  Aa  /j* 
ajJi  cJ^i  J  Jj^i  0U02U  J^i  3 — ciojv*  JjI  ji  j^i 
U  oliAyail  oAa  ^ia** jCo i^JI  ^JJI^oJlxl!  Q\> Jk II 

*  ^  ^  ^Jall  ^Xp  Oil? Ja^-  l c  li 

Jj^l  Jj^*)I  OlOyS2.U)  AX  IS  ^  ^  ) 

(j-^b  ^P^Xj  SjbVI  ^  C  OjJI  (jl^l  (3 

JV  t^Lrol  op  j£il  j  ob^  J\  ^jJI  Jl 

,jir  ,_^>.  y 

*iJ^^  ir.  J.  kX  j  ijSl  —  x _ A*^  J1^'5  —  ' 

♦ 

jlAO)  j  4J*  I  j*  j*j  (  A  V  t  Y  —  H  *  ) 

jl  jl  •  OjaJI  ^_1?  <*_xJ  ^»Aii  ijA  Iaa  a  i^j  *  ^x>-  il:  *m  \y 
(U)  OAiiAi  ^Vl  oU^I^Cll jJl^Jlj  aJ JI  ^oCII 
o>i>-^l)a,*£?*y  I  /j<*  jdsJ  1)  J$W^caJxoj  a^j^c-  aaL  c_j^4x5v4  ^aj 
*  («_Jjl  j^~  A i^»wJ  4  b^jliil  1^  1) ij  *ol  JI  AaJI 

AAw*  '^■yj  £  A^oll  ol jAfljl  I jt'S' A)  ol  A*3  db  V  \jfj 
(^^*1  A(3»sO  Ac>- yj  (•  o^AljjJ  l  lX>\s  Jj£  '‘kxS^A  AX^a  A^lr  A,Ja>" 

*  (  ^  OJ-J  )  <j 


—  £1  ^Sj  J  U akMj  djlf!'  —  V 

A-fiXv3  4)  1  ^  0 < _ -k*tP  _^k’  <«— 

*  IIS*  j|^ <C  I  A  Vj  *  A  ^  AX^j  X  *\  £  I  ^ 

vi  jk^  ^  uir  k  *  ^  jvi  -A-A!  jUj  tj*  aj&  Ax.ci 

1'  I  L*  I  *  oj^lxU  0 ^kl  v^k  ^5" a**  iA^-jj  a-L-o  ^c- 
*  Aa^»  ^k'*'4'  /^C  OVI  I 

A^*kp  jlyp  j*  —  aSs^-I  —  A 

jj^smII  t^ukll  ^ykll  yj  y  l^AA  y2j  “j*rj  ^UII  «^k!l  <J 
^jl^ll  cXi*«  |  As*- 1^  (jfi*>-  A^-Ay  jIa**^  ^ 


<y  As*e*A  Jp  J.  -y2>-i  Ol  C**klk  A$j 
AASs-C  oJ ^>- jl  I  4USIII  aA^-j^l  A„skJ^I  A^vAII  /*p  l^Ui  ^*)l 

Ac l*«  Xij  (  t  \  kS /''^  —  JAjjI  ^  i^J>  Iks  ,jJ i  C-^L?*s^i i 

^.asaIi  i  «a_&^  *  f-i/vj)  is  ^ ^A^^rku  a1  j* ,  ^p 

^  Uj,o  0jaJI  (j^> \,y*\  ^kp V  ^J-^j  6j1ap 

A)  Xi*^kc  Vj  *  0^1  t^ts*  (jA  W-Vp  <^a^j  i£ 

♦♦  |  <«  * 

AX — A*>  ^jVl  lix^  y  A!]  1  O^axI I  e-^k  (3  CX*^  I^j 

*  a  rv'o 

(JAX^.^2.)  A^J^5  Ap ^a  J&J  ~~  1  ^ 

t£j)j 11  \,*fj  c/  A— <^JiXk^sS  ^jA  oj^jlA_^X  ^kll  ^J,p 
J J^la  ^p  IAa  ^ ^  t^V  *  AX„a^  (3^^^ 


v— ALkJI  o^&Ull J  ^  V  t  \  J>J^6aJ  (j  6'V.i jl  I  O^tujJI J 


J- 


:UI 


u^tl  <y  ( ivv  Jb  n  0*: 

V 

4^0 U- 1  (3  j - 0 

V-JS^  ^  [k^2~A  lc^  6l$^ "" —  3 

c  <6  ^  LA* _^'AA-  ^  l^ya^eir  j  'tS^  l jC  *  c~6 ^  4] 

Aod jJ  *  Ai&8  (_£A]\  ^ 

Aj  Vj  A*o  l I^JI  4  ^/udi  (j4 

6bJa>*  AL*  Atf^jSj  4  ^Aji>  A^.£  6  L-i.4^  AS  6 J$C  61 

«  ^  l**  b  j j£  ^  *5 1 l^*X\A  olduls^ 


I  •  *  **  * 

J\J~\  ii 


'  ''"  —  Sjt^aJlj  < _ >i§~  —  *\ 

)!  .fIJJI  >-Ji\j  S^j  ^A11  J' 


Sj«  ^  Cul*  C-Jy2)l  £lUJI  i 

jc  j^A  ji  c.*kJ  j»j  •  ( *  rAA— r )  \  *-  <Jl ^Jl ) 


frJ\  olj  (  aIjA^aJj  —  lAA  j j£  j  AA»  ^  1  (jC4x**All 

^  Ia^jJI  « j'jij'  *  a]  jj:.fjJI  o  Ap  1**j*  u^iap-I 

^  ^  j)\^  ^  i^j-*  aW6^  AA 3^s'A4  c-*A^sJI  1  A&  0 I  CA 

a>  *)!  Ia&  A  cj  ♦  a  J  *y  j  ^6  61  W  jj^aII 

f  . 

jlUll  3^  A^'ys.J  t4A-£  A'j  £  ^  ^ «  AX^  Aai  v^flXc?  Ad  O 3^.  6 1  ^4 

A4*v  3  oUj  6  3"^  (J/  C-ufr  ^kJI  ^l^yall 

r* 


*  ^  VAA 


J>\*#  J  *  OjJI  C/i3  (3  (3j  Ij  J'S' Atf*”  (^1 

£4  \^jr  A^&  t* 

*  O^i  ^Jo~  A^ ^Jl  aJsJ^I  AAwjJI  ^Jai"  jij  *  oj^lT Ai^ 

^  ^  <J  lj  *  Sjr&5^ J 1^4  A^-jT  J^sJ 

*  0  UL^  o  Ix^c^vJ  ^3  <p>“  (3_^  £  6^.a  Ia)  I  ^3  a^*v^ 
£, 

—  U2*^  c3  ^*^e£sil  ^  \ 

^&A  i  t  ’s  ^3^3  (^  ^  ^  *  *  A*,**/  J'j  *-r^)  tHA'  J®  3  jW 

vJAljlA'y  ij  ^j4 _j«u5^*4  C  o3^>-  a)o  U  A^Ss-i  J^> 

Aj  <Lj^P  AtfM^i  ^ _/3 j\A  A.*^  j  Aij  *  d^CUli 

"AJai-l  A^swlli  ^j4  033*^  jll*^  *>11  Aa)^  *  Ayadl> 

a^ISCJ!  o«a^>- jll  a^^x! I 13  i)  «L,xSC*  j  o j ^4>- ^11 
fcaj  i  I  Aa  i^"4  ^  *  33^  ^  ^  ^*a«S^  A  >3 1c  1  •Xi^P'  l^» 

«  ^J>33>~  J  A^iS"" j*£  Aj»4  ^_£j>*j  AA&*A  X9-3S3  (*  jl^iuXJ  J 

— l^C  S I  j  I  «Uj  UlSCilj  ^judl  u^/*, J  <*— -^ —  ^  y 

^■-5  <wjl‘>sli  Iaa  «  ^.Ci  I  ^r  ^\s) 

^xX.^4  J  0^4  j$^0 bJa>-  O^At*A  a^4  Ac>- _}!  j  «  ^1 ^*4  A>- 1  Js; 
%  AaAJLJJ  ^;5CJ  i  0  j ^*>-  (J^4  j  jA  ♦  13 1  j  «m ^5>c^xJ 
UU  O^jJI  <~*b  I^j  1^2^- i  Ai)>  ^1  j! 

^**.4  L— .^~  I  0^*^  ■  (3”—^  ^  ^j*4  ^^3  (  3^3**  ^  (<>— ^  j'^'  3  AsC-  L^ 

^1  y«^2.4  A  L>-  /j-4  j^Ja-i  A*  I  -A;  ^  c  ^ 


A,yak  3 

A*kkl  A^t^U]  'k~$\^J>y  ji  Sj j—^>  oJu*jl  >Ai j  £  AJk^ll 

Ai— *«  j  k  3  JljjC-^'  A^SvC  ^Asdll  I-a _ A  c-L>- ^11 

3**^*  3^  a^***x)  L  A— ^  kc.  *  >  \ 

^ _ wJkl  3*X>-  34  oUkk  o-\p  3^3.^  AJV  ♦ 

*  (c/*^  ci 

Olfl^yai!  okx*y2ll  Aa^vIII  3 a  AjJlc  j!  ^jlill  (Jjf 

Jij^l  ok 1  dj^rk_. il  0j^*j!  (j 

'  « 

A£— to*^  Y  V  ’  A^*»«  3^  ^5  3  j  w J I  iA__aP-  l  ^kl  I  l>  3* 

Xijj*A  aJU!  Akl^l  ^Cr  l^k  akj  ai$  Xij  *  (n)^fY* 

♦  l^J 1  cJ^>*2 3) !  ^ko  ^1  3  I  ^ j\J$t  j\k 

ioSJ!  j»Lil j\  j jJI  ^k  *lcM  jj_  ^  3jUII  ^ 

33O J  {J* ^J)\  Ojki  c-*k  A^lik 

Ojkl  _ _ *k  3  ck-v^*4  jk|  ^Ij  *  AJlys^i  AJai^l  ;*Ojl  3 

a _ k  jj^ull  k  ko-ij  1 1  *^1  oXLv^i  ^ olT 

«  OjPsj i!  ^y*  j^i)!  3  o^kl  *Lk|  Atf-I  A>W> 

•  /■ !  3**  <ic  tkj^  <3>  ija"'  <J3  J-*2*- '  bt  j^rjb 

1^2 x»  3^  tO^JI  o«A_k  k  j**>  Ik  I jx^m\  ol  ^k'j 

«  ^Li!,!  I-A^  3 

Ojkl  <-^k  k  —  ^UeOl  J  —  \  ♦ 

«  0 j&eh)  ^jA  £  *  •  AX  . ^  Aj2X^  *  3 


—  \.r  — 


jSi  —  -L^iyUi  c-->»  — 

jAJ  (  3 £[jl  Oyi\  3  j  3*  OOJ^I  A£  3 

AX*  AJa>-  OOV*  AMxa  J|  ^y&lkJI^  *  AJJnJIj  (J^^r 
3~jj^  Jj  ( fyyj  — ®j13jj—  jijTl  )  j3  ^x! 

^j\£/j\fi>  ^AXa!  Ai j  .  aL^  j<£  AX  Ad  AJa>-  A^s-wi  (j,  a]  (^j-sz^cl* 

^ijll  u-jUI  ^3-.* j  C  aS\AJ^ V  1  4^,>- J\  3*  c— >l>sil  IAa  A^i  ; > '• 

6 y>  I  Ol  \j  *  '  LLA^  [s>~ j**j  O y^)l  l  ^kj  ^y^li-l  jt&ji  *  Ax* 

vsai  iJu*  ^3  «Aa®  i  1^  ^  <A^  2.1«  I  ^)^rt.5”  A  I  0  ^ 

^1!  a*) j  *  ijQ^I  AiJUl  ijJcLI  J* \^\  J  A*,UI  aIUII 

_ _ \y  3  a*.^**  aIL^j  ^*3j  a)  I  (_^l  »^>1>J!  OA3  3  A-^X)  3jdall 

^1  1^.  |  A*,^?  I  3 1  3  ^ ^  If  I  aS  <33> l^j  *  Oj**ll 

.  <3j}U,lyJLp  oJWI  jy)l  joij>-j*  J^> 


O'*  4*^3'  3  V  yv^-1'  vtr-  w 

^.J  **  ^  ^b  ( *  £  *  £  fls  aJ^S  3  3>  )  3jj*j 

>j!  Aij  A:J >)!  Jl  (rA)  aJ3V 

* (^* }  0**11  a3^  Ax*  j-l  3^7!  3 

Adj ydki  00  Id)  yll  '  J J~C*  3*  ll^fyOsP  A*****  A  Ail  \gd  lojjl 

’  ♦♦ 

Ol  (jl  3  j*'l  eJall  *j*A  OAj  34  00*3 j  ,Jlj  0 j3l  cJ*  j 

J^lk^-VI  A^p  3  ^kil  ^lA*^l  ol j  A  l?  «  A 4  Air  ojvO  ii) 

IaxA  _ _ A-3T  ^1  L-^jri5^  J.c  A4JI  IJUb  ^^'S'  J\+»  ol  VI  ^k.p| 


Aij «  i  /j*  4  AxA- \*a y  (/* 

ax^  f-ij^  I  a^^  y*  _ _ A>JI  IaA  lya-s^clr  ^1)^1  ^ 


m> 


J»l  JUP  <>  JjTUL  <Y,)  —  ui»ll  ^  eA*  -  \  r 
♦ 

^JslA  j&j  .  (  *  ^  -AAA>  <3  JjAl  )  yj  •v^X-sA  I 

^Aip-j  £  ^^.jal  I  CA'l^A'l  ^j|  ^^XAuA  AAs^JuL**^  J j»^aA^  ^1 j-^2.> 
^yi  OyjlljAji  (j^  J^-JU  f-LtlS^  ^^U!  *UlAA 
^sai  IAa  ^4  cA~>- j,)l  aJsAA  Ap-.-AJ I  j  *  ^  ' '  \ Ac lyai  ^£^2>eAI 

^  ^  ^—— '~J  A«s.>^?^/y2.>“  A  ‘.a^vC  1)  ^^-—.-A1  ^  fO J}"* 

«  AX,*  5 J _4^?  ^JC  (J^2.i-I  o'b/l  (Jjlp-  |  (^lj  *  j>z~Zj 

^jA  QuJJ  Js  (jV  —  3  jjiU)!  —  \  t 

S^J.!  jj  jJ !  —  As  j**  al !  l  "  -»-L>  -A*J  •  (  £>  Y"V  •  "^-'"u 
C  \o^r  A/*^rW  ^ ^  i^/U  li"  i  ^mmm^ 

vM  ^TJ  ^b  (  AjA^  \  AVV  )  A  \  Y^i  Ax_**  O^UII  Jj 
1  ^>-jj  *  AAljl  ^J,l  vJ&l  IAa  y*  ^ ysllll  (j^U-A 

.  (rt)  ajLI^I  Jl  j^l^L^I 


a 

*4 
0 


r  j*l  —  pi  I  ^ISasJI  jl  4pL^JI  ^  o 

.a\a)I  y  ^  a  fAt  A^  3jJ  )  u*j^  y* 

Js  ^jiLJI  «w*I>JI  Jja  (Sjr^j  (  f  ^  A^V  ^  YAi  ^ 

^b  *  ^°'>  is^')  j  ^ j^.<*xJl  (j^A 

*  A^2.i^  j^^JI 


L  J  J  j  \  Li'1  l,  J/a>-  A**X.yS?|  (3  i  6^AC> 

*  ^y£LAi  l^-U  ^$Cr_j  L&f-liap-!  ^zpy^z]  aoI&L 


*  \M  (  cpW1  l3^'  C?  v _ *^j  j  y\  ) 

aIJL^II  JjuLjlS^  ^jjLL  ^l^ai  cL  ( JS^*  l  l  j  6 jL  l  l2 

*♦  'A* 

^  SjjfJ»ll  <_Ja)l  LolSL  (J  (/-e^l  l^^'j  iwJall  U^jlj 
L  o  'L  I  I-X^^4  ci^u  l5jj  •  ^  l/'jU  J 1^  I  /j-*  oL*^ ^>*  ^  j>_^  L 
olSj  *  jjil I  ^Jfljl  ^  oLL  l^  L^L  I  ^j>L 

\j*<2.’J  I  (^^Lal  1  4j  U  L  (j£j*  j  £r&>-  ^L*! 

J^U  oil  A**»i  ojT  Lx>-  jCJ .  UT  ac"I  i jT  i  ^j}\  j 

J O^*4  (j  l^'^'4  '  f*  Lr*^  — ^ 4.**/ J&.C'  ^ja  4Jlp 

LL  a)  L^.  Ol  l lj  *  L* li jJl  4A.U!  I ^  (j\&~  o Ac 

^&Ld  -X^,^A  jS "  I  >A^jJ:  LL  CUilSj  (  «L>-1> 

c-j Ai>-  ^ja  i _ j*)DI  IaXvS.3)  <*  l^-liai  j  jlAa j  4ai  jJI  4Ai!! 

I  l*)j|  cLil  £/*>■  <L]  Jo  j  *  \^AA.~>^  l  ji  -\.ot  J 

*  4aL? ^1  A**)  ^js>  L*l^*J!j  4^j  jA\j  L*  lijJlj  A^jUII 

J^o  {VV)  gjS1'  Mn  ^  Jl jp-  -aL*  Jl  Li 
jfL  (  A  tu  k-"*  j  j“ii  )  ^-1^4  Ur  j 
C^Ll  ^Jlj  *  L^a)I  «-LL»  I  laol  ,i|  olT ^)1  ^  <^fU  js! 
\\t\  j j^UIwaxL  4^.i' jd  jlkz-Ahi^XA' 

a^jJ!  (Jl^l  ^aiIaa!!  4j3,^L*  1  La  ji  \^jj*.Aj  *  |  a 
AaLxIIj  4^a1?J 1 4 J  l jJI  ^a5n.!1  ^  <Sj*<2.c  AAc  l^- oiS^ 


•jji\  ji  au^i*  <3  ji  slM  li 

^  ^3t>Lil  ^J«UI  ^  °  jjJi)i  <3  o i^*JI  f-Ll?|  aJ^  bolj  ^11 

*  (  l£j^ 

v— a! lj^«Gl  (jiaj^  ^oJI  Qr*>-  cJl^ij  cL>-  OjJij  o^l  j„ 


a  6^=*-  (  15 ) 

£/'*>-  <>13-  <Lilj  4^  j.  4^  jjjl  4*1  4j  t>  j^l  _ _ K^STr  ^1 

:  iJ ^5vJ  ^3 ji.i!  r-j jil  <5 ^ A) 

jIT  If  jj  1 j  ^'fe,,,,, i  ^jdl  <JU-j  a^»|  Cj*  ** 


*  dJWI  jjil!  l^s^l  4^^  L gjS] 

^>ly2i  4*.»Xy2|  4]  Jj,sl  Aii  4^>  ^*11  4xlll  3  ^*1 

♦  *  * 

La  -■■^'  jj A  Ail)  I  ^  I  A -  Uj  AjL>"  4  jlr  A/J^"* 

i^iiij  Vjji  vir  a4"i  jii  <r'>  wt  (jit  3  Ar-r  ^jji 

Cs)  ol  3^  *  C/‘«>-  6 13-  4^*15^  j<C  I  j  l  ^sA  j)yk^ 2.5  <ob 

3*  l^.  U  3^  JaAill  jjrl  4]liu  Jj^-l  L_£ !  \*.*k^\ 


oy*a.i  A^jT  ^ ^  ^sv\JI  3j  IAa  *  jaII? 

IX'Aoi  qm  >-lj(jl  j\+»  (JAJjSj  *  I jS' l 4, ^2.5 1* 

OUi]i  (3  cl-wJj  *  fl ^l*  ^  l)I  AaJI  ^  o-L*;  1^4 li 
£j-0>-  4)I$3j  C  ('^°'>  oyysJ  0VU-4  (Sj^  ^  JJJ^ 

^all  J^aaII  4^3  4i  *  i*)':  J3j  3* 


olSj  *  j  *1*1*11  ^2*)  otf  3*^ 

AaaJsJI  l  i^sli I /^v'®  l A y&y  3l  Ia  4  03 

c-jU-  ^jl?  o*X^  p^A>-  >li  o_p!j  *  aoI’jJI  ^p  A3XiJlj 

L**«  /  4j  jA.'Sk+v*)!  ^  'i  j»^*j  l  j j-^y  O^jxli  *U-j  I 

K_Jj*>)J  Lxil  *  ajI> jill  4X11  oil? ^X4  Jp  (Jj^ai-I  f-ljj 

*  o^o-JI  X^-  j»l5  03 j  3 1  (j  XoX 

O3^^40A00i0fl,>  j j^iA)  J^^Ui  jWj  jl^j  AjLXI  ol$j? 

I j  jteT  j!  jUI  ^jp  ^pjCejjlJI  ^:.OI  ole  lj 
y-^^S  (Jl^»i  Ai j*l  I  Aa1«*-  o  4X11  aX  I  ^a 

O^  \j  1  ojl  ^j-XaAjO^'  1 ^5  |$j^  *  0 ^-•tll  ^ea-4  lo  ^j-i 

Ai XVI  Loi  3? X Ij  *  oXl  ^  IIT^XI 

*o>  W4!  ^aXaIsIS  o  jj^"  *  Oji  3/  *  o  (O''^” 

3^  ij?^AA  (3  4!  AxaA^I  o  I  3/J  cjli  Oij  *  AjiJX  I  ^j2.*ii 

(  4  j^-i*  jVj«3  ^  *  *  *  ^  J  UO  4  Ia-aa^-  j y&JL^j  ! y  g"  jf  lO» 

\jfiS~  > 00x^*a4*Aa^  ^  <ji  A^ju  C4s>_  30  J  *  (jl^i  ^p  j'ic* 

(j^*>-<z. ^>- 1  3^  lou>-  ol  3^0  *  oa>  04l  ^L  o!  -A. ^ 

^J*y2j2}  a]U"  **  Xjj  A.*)  A/?" ^)l  Jl^l  (0  iJ/Oi 

*  ^11  j^aIO*  Ac*-  |  A-1p  A)  Ac*- 

*t  *  o  ♦*  ♦ 

oy* ^:(Mtv— rrr )  Ail  <J*  00'  (*U 

»-  ^OCi  I«AA  (__)  A-.Ss.;  *  <^.aa12.a^  yS' oA£- 

(JoL?  *  ^  30^'>^2-a)I  AjO^^j  0-^>-j  4j  J^^l!  ^OT  <3^ 


,  4^:  jjJK  Ol 

.«oU>Ul  a^?  1  ^ ^aa!  W-  i  *  -jI^**  o A^i  b*Jl  3^3 

A**;  J  ^jo  ^  A**A)  Lu>-  /jO  •^AaXaaDI  ^ 'ja\\^Aj\^  jC 

l^^C?C-y2.96L^ci  J^l  (wA^  A^  J  ,jP  Vj  ^1^)1  (J/AA 

*15^  Aj  JaAib  ^JkJ  *  A*>  \^3  A  Ap-  cl' 

AAaJ  j  Ia:^  AAc  ^JJI  AjUW  Akp  Ap*Xj\j  «  tj jkU I  obi  A> U5j 

AAlk ^k.k!  4"^  AA> LA^b  *  A  Y  ^  o  A  A  i  ^_£a]I  ^  A^si~i 

4  Aa^« IaJ I A~j  J y& I j\a i 0 j^lS' ^ U I ^\a b)  4-4  111  l*,?;  jll  ijVjJl 

A*)!  ilj  itw  o/J  Ji;v  oils'  jii  \J 

4  Aibo^'l  ^j^j  4  LkjJrJI 
♦♦  \  ** 

*\z]jj .  Lb  a^II  Ji  ^  ^j!  iJl^JI  Jl  AJljJl^iOl  JiJ 

(  a  toy  fk  4b’  £r**b  cb  W  Jb!  H!i 

Jj* .  __  >’>-  <j*b  *  ^  4:bj  £p-  j!.^ 

A,^iL  <jl _ a>  Aj  J)  Ul  ojbJ  As  ^*«b  b>- 

j"  i  Aij  *  A)  Lp  j  wikt  (a  Y  V  £  ^  k  jj^r  ^  ^Wl 

aJjaII  A  A?  j ^*tll  oljjA  ^2.*)  (J  ,/A^jl  a5j!a  v-  ,  JJ.^*'  A***a£ i 

Lxf j  Aj  jA  ^-iv  l1\)  J  ^aJjp  0 (jLi!  AAU  1 i  j  *  AaLj-uII 

u-A^I jj^lil  oJA-  ^ytv  —  Y  ^  A)  kil)  <-Lkb 

^ j&  ^A-ya.)  AX^  llA>-  l)!  Aa3  t-oJ  j  V  L_X  J  *  A>ISk  oAlP 

^mm^S' I  ^jA  1 1x5  j**£'  ^  A^a  U-  a!  ^~J 3  *•  bk,''-^/  ^ 


r 


^  Yt t ~ TTV^)  1 IjIIj^p  o ^kkloA^  (Ja*  i— ^*aJU- 


:  a]  (Jlij  Add  I  U A — <d)  ^Js.1  oi  j-u] 

d  WuV  d  odj^!'  *A^i  Ul  jjfj  Ld>  (^1? 

iallj  dJI  A^Ukll  lb jls  *  d>  ddlj  djUl  od  ^  IjJu 

:  Add!  <JU*  *  a!  jCij  j^l  JJid  ^d^d  *d)J  d 
dc^c-  a^«  IjU  ,jm  AjU-'d  y*  d*x* 

:  JSjd JUs/^poji!  j-u ll  oddd  (jc>-  (JUd * ^^ydU-l^ 
“ !  <?  d5S  dLdl  JUi  “dk Jij  ^j!\”  :  JU  *  “L*  Uj” 

loUc|  ^4  ^J*dlj  jdl  ^J>*£j  :  (^Ci>*  (Jli 

AcbvyfiJS^J  *  d^JjS^" J,  /j*  ^  ^  C  \^J 

^.Aj2a!  Afi^ - ^y*  ^ _ -f-V  ^vs'xi^  I  «-l _ »*jI>  ^  LaA£ 

vl5j  j^lj_  *>-  Oiii  1 J — &  £4J  *  ^.^=0  ly2*  OJ 
Vdoi  c-lj^  I *d  :  AlaU*  s _ I^J>  I  A^p  f-idd 

(j”4  d^*^!  Od — ^  *■ — aIU-1  Oi  jl  ^9  *  c£*^jd  Vj 

A**di  ji  ^u-d  old  U  d  oli  *  (Jdl  ^  ood» 
6dri!  L^l”  :  Add  I  JLd  “  *  od  *  ^lt  J 

•  c* 

*  AiOj  ^ju  JLil  *  A — 00*  Ui^Ul  s»\j".  ollU 

*  IaU-j  ^U-  jj^tJI  ^»j  ado 


)ld *ij.  A^d  OA^^*  I  A^d  OOWjw— «**»  *  0*) ^ 

kdi  j-  <J-Od  ^>1  jj  —  J-c'l^r  6; 

1*y~A»  (jAI  j$>  cO-  O*  cSaO~^  ViO" 

«  ^J^x)l  6^y>-  ^y*  aJ \C  j2>  Uj  aI— d-dj  A^fl c  oA-^O  ^  A^U) 


<s j*  Li  JTydl  ol  ^  U5)  (^1  oljjU  jLI  oJu 

♦ 

J^>-  LLi  *  d >jUa>»l  ^1  t>.  \j  yy>-  £/-L 

<^l  .Lt  aL*i  aLLI  olSj  £  Ao*>-  olcliail  L2.il 
^3  U  <J )j  y>~  ^  Lo  I  <w-^l j  £o/e  aJ  jjIL  ^J>-  L^2j  s-Ijj 
aILI  y*  Lo  j^'^'  olTl*  j  j*j?^l  Li*  ol  Aa/»  Ixl?  £  aJo  A^aJ 
^Uail  Ai  U  J y  j^’^l>-  \j  aL  ol  ^Ij  L y~  o\cXL*  lie  A> 
o'?  j£*  •  l-VA  ^j\a>- j^L*i  »  'wjil I  0^***'^' 

I30.P  «-ljj  (J,  J|  Jbjl"  :  oj=^  e-L_ol  -u>  aaJL i 

^*n  ^1  ^x^jil  1 1L*  :  tjc>-  JsUi  *  ic\r*  aL xi  A)  jJ 

*  U^c  ^0*  s _ ^LL)  oxX^jil  jru  |  Ol  wL  \aj  *  A*ilx)l  Aj  j^^l 

LL^  :  AaJLI  iJUi  ^LL  00  L  I  j  ^aL  ol  * *>-1  oli 

^ii  *  aJISU  Js  _ _ y*>-  Sf  ^  ojSjij  Aa.pjj  » 

00?  j^.  Ixij  o j^o-  A  ^  o*  *  L^  ^Ll  <j^o  j  A-^xO 

/uwixlb  ^JJjJI  Aj  L  a^x^^j  a'«aa>  00 -L,^  *  ^ Ujj  0 
6jLa>-Ij  AaJLI  ,>L  AX-*  w\^j  o[L ILi  ;  Aa3  a&  Lx  O0rOv«  j\£> 

j  £• 

'  j^Lj  LLi j  •  L^i  A*C^  JljL  jl*2.>-l J 

Oj  Vj  *  olS^ Oi  s-^X  l*L^  :  AiJbL*  I  a1J\£  Li  *  00 1  ^AjJI 
LJ  ol Sj  *  JLil  Uc  OOji  Ali  0O.L  00 1  jli  *  LJ  Axli  L./ 
Lxlij  "L^yO  dlxlfli  oo^xo Lb  *  asU^  I  ^axp 

^l!l  ^\  ^j^^l  ^i  y>  \  or^^jil ^aL  ool?  -Vi'5'5  :  <jo>-  JLii 

JUi  *  ^diluil  :  AAaILI  JUi  *  iC 0 j\c  LxT'l 

4^-  0^1  v — >j  (b  1  oax>- 


J 


,c  J: 


:  "k\^\  4^2.i  Aaj 


a]  ^A>-  "Jc  b<5~  ol 

cA.wJI  oj ^v*  l^lc  b  I  4j  !  trj* 

Oj^S^l-^  k>  b  ^a.^11  1;<Aa*«  I A JS~  f1^ 

j\A  I  (^i  1^1**'’  f1  \ _/x5^ltx (jl II  ^j4  \aJIUa  C  1  ^*j4 

b — *.>-ji  «  l-W  1^a,^^»ca*« Is  «  ^J^bdi 

?  “\Lir  :  X-11  ^  (J^— ^  A)  Ai  ^  l^Li) 

qvIUII  oAa-^  ojjrf^Juil  jl  bl  :  4]  Jlii 

:  JUi**?  OjA*a  IjS^a  ^jlya’JI  J$^  JvA ^  :  JSjdl  4]  Jli$ 

*  db-ta  cjy<^  I  I  ^  *)J  4  bb^  b  o^*4 b^  ,a*  I  'j 

4  ^  I  ^U  ^jb^s/JI  jJi.&A  Ll-^2»<ir  ^4j 

JJ-ya^j  l^-  Ojl^  ^jbaJi  ^*4  <ub  *i  jU-db*ljj| j  cdSUsilj 

^*Va»w^  4  I  ^  A**J  l«A^ ^1  L  •A^tl-4  ^  «Aj^  4 A^4  4  I^avIc' 

:  Jj$b»A.I  >w^ 35^4  b^.*-4  jaj  bJ  ly^ajJ  I 

4s>- j  |^ :  J^dl  JU$ « se ^~jX l^o-^ :  a! Jiai **?  4XAys?& Aa^  jjl 
tJjJall  AjJ^j  A>  O&o  vI^A^j  U  Jc  ^*^1  j'i  •  6 jJt i>-\ 

•  ^  4^  ^Ib*il  SiX£-J  4*b  J^JXyfilll  ^j4  6^1  ^jA  Ai  ^-VirjU  ^4 

ol  (Jl  pOjilj4*l  (S^J*  J^Jl  ol  »— - 

b**t  (Jl^  :  cSjdl  JUs  /bjl>i.>-l)  Xr  AcL*  ^*b  0/^1 
!  Jo J  I |l^ :  JUi  4.i*>U^I  jb^  li 

-V3  ^  *<4»ji  ^  4aII  C1«<jAa|  Ai  4j  I  x*  j|  4  <di 


Ua  A-4 


*  ,  t 


—  T 


i  A,ic  fiSCs  <A£C  kn.  «A.k  A<ic  (Jb>-lj 

Aj  1*^  !  |^i  I^ji' |  a]1 k^*  ^  a**a^j  Aj 

«« 

^  j^lil  aJ  Uj  *U*|  jl SjIaJI  6 j^li  ^  jjl^j*  Jjlxklj 

:  a! j$  ^2!  \\&j 


'•AsS-lkl/  ,  f1  jd^sjl  *A^.  k  y43.A^  l«Ac  |  .V^/^Ak  Aj  I 


-5,? 


C/*^^  cT  ;5uv;’  L>  >  lTL^ 

^£X.‘a*\a  ^Jjykkk  1^2.1 1^  ^jkl  O’4  k^  (^j'*A*-,il  k  ^^Ilkll 

k  •A^vki-^^'4  ‘-kk^J^k  *  {jf*  k 

‘  J^j  k*ijc  ArL^'  i^U*4  <k  J-C  ^  A^J  L>^JC 

»  k-i — ^k  l £jJj**  kk  L^.kk  J^l  1j 

^Aij  ij  ^jl  jVf  k*l$  ^.fkc  ^  (j*  ^ 

£  AcLvrysJ !  1  {_X*  *Al”'^  Jk^l  AC  ,  ^c  -*33^ 

*  *  *  *  {£ J ^-‘-“Ikl  ^3  _^kk"  ^Jk/y»Li!l  A jko 

Ai  (Jli-1^  k J^i\*  \j~“  h  O-k  klk^  ij>  A. -yak  I  >sSis 

k^  {S^  k— ^  ^  ok)!l  fj*  d-X/»  ~j^  IjLJs.,*  l*- j*.£yua)lj 

jr  .  l^i  ^k'  I  Aijj  Vj  A^l  j  ^_k?  V J  A_^9  ^ j  ^ 

(J,l  (j>*^ JJ  *  Al*.*i  k  A^^-j  ^j\x)  k^  ^k  k^J  J^.C-  dll  (jl 
k^  -L)  kl$k  *  aI> — ^2i  ^j*  Aj  [sjk  >^_^,S' U 
k^k  ^  ♦  ^j* j  *  l^»  Ij  t^j)\*\c>  ^aII  «Ai  jlS  ^ja 
“  o!r^'  rrU^.  Ojiubi  a5  cr-UI  jU^'  kl^  coJU 

«  f-lAc^l  Jk^2i|  IjlIT Ail 


4  a!  j£-A>  jj  J*£  l^Jip  ^  A;  A>  ^  Ac ^4  aJ ji)l  (j\jj  A-Jic 
*  6 ^C.£^  ^AJ^l  c^A^Ai  *  3  I^L-Aj  (J^  l^JlOc  li 

oXj  1&A>4  a]U-I  cl\ii  ji?  l*li  UAs  ♦  <6"lru 
6  1^  A*.lc  a^3  *  Ic  3  Ij  ^  1  ~j^a  *j!  1^  A^  *  b_,c  Id 

*  dJ?"  <i  *A/J  <^^7  *  C/l^A 

&*>.  (>•  «■!>:  I*  (J^*)'  j!  Jw  j!”  ;  <Jll  e^l  <X>xU  (JUi 
^JkJ  aJc  ^  ^  UL*,*  ofcf ol'5'5 :  jjJrLLI  a!  JUs  .  ^aIa^  l^Jc 

(Ja^o  j  A^JAaII  aA^o  Ai Id  Ul^ai  olT  jlj  *  ^Jj,j 

^sJi  (J,l  (J^aJI  Axx^lj  a^j5-!  ^lilc  ol$^  0I3  *  ^>_ 

J^lj  A A*y^"  ^jAJ  A^aO  *^a  /j*  ^j\^a.S\  ^*a  \^j  C  c)b  ^Jlll  (jAJ 

AaIc  olS^LP  j  0 1  ^J.1  liAbc-  l cJi/Vj  *  AaIc 

1-aa1  I J  «■  i^Jl  jjJ  i  ^C  A^  l4  O  A^y2.  A  ^ 

aS  1^3  0Jj^-y2.)i  A^-b  0 1'  ^.Ai"  [>-\  y**  |  Q'O.^jli  jrU  1  Ol 
yj 2.5»-| j  *  aJI  OyO£>-l3  3jl*2>-b  ^1  ^J=A  Uv3  *  JbljJ  SjAaj 
Aj  b«  0A>  A-iA  Ia^^-  OAAAAa  (0  (/'*1^  c31''^~^A  ^ 
otru  ^  A^JJ  *  Jc  JU^l  ^Ij  .  Js> ’Ja*I 

'^j&aa  ©jIa  ^J^a  aa^  1j  *  O^Ia  l a  l  *j  <*_.»a53  oob'  1  ^a  ^ 

J  *  x*r.j  <S.J^„  o*  A  *°rJ.  '  JU  \^A  I  (3  J^**  t  AI-^ 

0-j  (JJ  0A>- ^c-  (Jjl  ^lj  •  AX^aIIj  AX^iJ!  Q\i  ^IJull 
^  fJt  u4  O'4  p-'  ^ 


£ 

:  ^c^jll  j-uV}  Jli  Aij*^jly2^»  A^lj  X>  j  lAaJliCAjA)  q\) 
l  a]  <J^s1a9  *?  ^  1^3  (J ^A)” !  jl^^v.3-  !  U  OJ ^ -y2.il  fi-A^  (^1  jJajt^ 

io)^^aX\  I V  1  (J j  £^JI(Jj  oUlA-ljJ  Ojs^  I^IL»o jj^  i/" 
*^5j±]x*c-  ^JUs/^aJI  Oji^L  VjAj  ^VV  li?  IAaj 

^y2j  Is  lijly<?  JkS*  Ol"  :  JUs  *  i(yi”  :  cuUs  *? ccOjj  a! 

«  ^  ^  cLL?e^2J  CL*>- •>  (J1^A»y^sS  • 

tc  1 3  li j-t*)  J  C  l^X^vi  ^i^jl  j^Ssr^  V_S  £  1^>-  (^jA  l _ X  jj 

wl j  *  ^  jl  j )l  oli  £  »W  1  Jj5-  j!  U'4'*'  Vj 

*  1*1  I^^Vat  ol  ^IVL  s _ <jAjLvj  di)  Wj  ji 

f£K\j  £  j*  aJI  ^  jfL«  ?-U!  Jc  ci^  Ai  (Jls 

*V  OjU"J  £  A>  (^>  ^ — <*2j  I  U  uL^lJii  *  V*-&  ot 

j*a\  J J—^J  ^<-U-  ^>-  ApL  Vi  jlS^  l — 2  «  Ij  A_jl<  j3^ 

Ap Aj  L  Ijl  A__Ap  L—As  *  A _ JI 

fijj^all  ®A*  '«**>■  lU  t£j  !  Q^>X"  :  ^  (JUs  *  A. A>  **> 
:  JUs  *  V^jll>4  / i  $3  VI  Alj"  :  cia  " !  V^tj 
^bxll  jj  oUUM  j  V^4  ^  ^  V*  J iji; 


4jJ^j 


I J  ^  J  ® J I  *  •  * 0 jj^z\.\^>^ji.\  J  Ujj 

a  jiSjj^?^iUr  dij^sT  jl^^jil  j^|l  4Aii  ; cJiis 
*Xg>” :  Jlis*  “jjd\  \fJ  jl!  ^Ijil  JL»  J  JliU  lAjbjOj 
:  JUs  ^^x«jil  j^>  |l  yJaT  Vs  Voil 


JLi!  Iaa  ^  *  A.b  ^  \j*£>\»- 


')\ J  :  (J,  JU  ^  *  (( Aa'^£  AA> 

I^As  »  JbjA  l_  I  6 Ac- 1 j  J$^  {j-oj*-  * <( Ap 1^7 ' 

£•  £ 

•(^^-Aijlj  A^J  lj>-^j.4  aI  x.4  aJI  t^ly&j  j !  ^*i  *  l*  ^L 

A^*li  |  Ai j  j  l^J 1  j>- \  blS^Uta  *  j&jA  ^a\\  Jj'U  ^jp  Ijsjij  O&o 

*  oAiA  0^  U  v_4>-J  7~*}ly2.}  ^ma>*|  C.  ^JAII 

*  j^£  > AaP  uKAS  *  ^*»A  i  •  b  *  ^3  LfiJ 

OlT"  l*  y,J  IxA?  1  d\*a ^c\^Ji  C  AaIp  U  i^.-ftlxJg  |  vJAaIjj 

jjj  A;'*>b*  £-*>1*2 1  ^1  A' I  |T*^viiJI  aS«-!Ap|  r^>-  Ij  cAl 
•As-  ^  AAj  Ij  Vj  *  <J  ot*A  -U.4  Jsi  /jK*^  ^  ^  J'  *JJ-> 
^__jiJ  I  3^c*  l$  d  1  ^  j*1 

^Ail  i  C^a^j j  *  ^A5*"  JiS  (Jj  J  (j-4  aa*  bill  l>  Ij  ^ jA 

i^j>~j  a^I:)I  oaWJI  ^ia^-  l_i  ^J,  ^r  Iaj&^  *  j l-^  ^p 

Ai  ^Ul  ^  jU-’^'l  jP:  J'i  ^ 6jIAs»> 

^j>-  (_^y^xJW-  Ai3  {£j,*^>3  *  a!/****^  ^^-IApIj  Ojaj2aXi 

*  *  »  *  »  *  oAa  1*1  <AA*bU  £^jCr  V*^  ^ 

ry-^^~  \^>~  XyA .£  p'  )  L**>  |  ^  A^aX-*  '^'>~  3  AAAI's  .9  'Ac  |  l^l 

*  (3  $3*+*P  ^ I  ^is 

/j^>-  (^ U I  l-A/  0^^  *  <AaJAj  AjAA-I  |t"(>v'4  Ia^Ij 

c-A-Ol  |  <L>j*& 3  *  {£3^  |i OITU  Axi  1^2.5 

■>  ^  ^  Jl  ^jU|j  «-lj>-  (j^ ^ )\^c 

^  ^  jX\J^  Aji 33  Ax<  (JAAs-I  l  ^a.As-^  bl  (JAA 5^  bl 


Ax 

a  I  • 


*  A.w>-&>  \-^3J  |  1_^  A.^-\4  ^j»A  Id  1  X>-  Av\^s^P  AaL  ^"j? 

I _ i  *  tw->lJI  “jjc  ^Ad  (^/C.4  jU  j\-»l  |»aW-  cJa  ^2^ 

^s.a  j*X  ^a*\p~\}  *  ^  A*4j  4.4 *^A c  f-ltf>-  ^>-  A^>AA  *^/l  ^J.>- 

o^r-^i;>ryi,^  J**A>  ^Id  ^L_J*1  Jl  (3 

6J>*ld  1>L  “Jp  ^jiad  ^>UM  ^4  ^  (jOjU  j\A  I 

_/L>  j*.'*2.>-  o!  Jl  l^»  CA*Ssi  £  4d*>lLl  jIa  ^ 

(^JcAd  *  A*.^^**  ^.^>4  A>*J  JS""  -A^»lj  ^yjll  j\a  |  A£p  f-LU^'l 
JLa  \i\  4j  I  j  AclJIdLA  Jd  £  Lo~  \y  L^  :  (J'ij  £*yjll  jJ\ 

AjI^Lotd  * ^£y*Lu?cJ  A^aJc  A*i si  «^a)I  6-X^j)  IjUU  Jla! 
Ad  •  (J  Jld^  *  Aj •A)  (^jrv  i  jl  (Jl  ^aXi  «Ai4  4i_3^>'  ^d 

olj  ^aJI  ^wJ>1  Av*v)I  ^  J*LJI  lj  cli^AL-ll 

Jo  4ttl  Xs*-  Id'5'5 «  Aii  j'^lJ  ol  aJI  -  pLiJ 

OAsJd  *  ^jlc  cJ  J  -Aid  L  “Js  ^Alj  ^msS-  -U- j  dirL>- 
djili  Aj*J  ^  :  f-lAc^l  c-lj^l  JLd  *  s-IjA  aS  XL^a^jj  *£*+£■ 
Jlid«^AtAj  A^f  Ip  aJ  Owi^  a!  Ia&  JL*i^1  \4  ^xajljull) 

jM^,  is*  1  4j  I  ^  *  ^Jaa^I4  A>-1  61  0^1  .Aid  1 
^4  ^  ^ J^>~  1  l)  *  (J  <JU  ^c*  *  Aa.3^1  ©a^-I^  aJ  ^JaII 

:  a]  CAlid  ^  ^s^ull  <Sjift  “Jl  <xX  AxUdU  J$T 

^0  J-l/Je  ijA  Adj  ^AiCd^J  ^y*  Jtf-  (j  pc^jil  j<4 1 

J^*“Jl  *  0^*1  ^ :  «-LU  ^  Jld  js? 
I  Aaj  *  aJ  (,$  l) ^j4  A>  A  6 jA  l,  ,-d^  T  Oj*X£'  A>-lj 
J^i.  ^  ^  (i  JW  A^jUI  ^i^l  |*)l  JL.11 


^  Jy)  Jil  (&  yoo  j y  ^  4SI  y*i!j 

A*}U-  JjTj  c(  A  YV^  —  ton  )  ^  J*  Ju^tllj 

*C  i  ^  »  *  tv  ^ - **  ^  _^-a)I  j  (J  *U“  ^ 

j  *U-  <""  *  Tit  J*  O-J  4*^-  ^ai 

S-U  c^lSj  (  4*«Ay?l  <j[t  oUJ*  j  *U^I  j ^ 

|J  \'\U>-  j!  (J^®j  *  cl^U  <G  I  Jjj  ‘U**'  4jL>- 

4)Uj  (j* yJU^  ^oWL^a.II  y  (j"5"5  ^liC  4^y 

i« 

*  4iT 

♦« 

Jl^JI  4&^U  >x53  A_*>  ^  W  4I  e-i-^Js^  L*j 

^1  ^>C  ij.  4:*U!  4jL»-  j  ^jjoll  a^%JI  I  a*  l^y!  jj! 

A  ^o£  4b_*w  (j  4A,)‘  ^j]\  (jU^I  oljj^  MjU" 

l^U;  J!  4^  V'  dAsJI  s 4jL>-  (j  0^“  ^jc- 


y^-IA^  /*!  J;ljjr  4A}i  A-^P  t» _ A*Ay2.)  O^AA*  a!Lj  ^\C- 

4 lj>*  Axa  p)  jf  J.o^  ofcT  ”  :  <jAj  (  a  £  0  *  jy  ) 

A.iLUt^  « i.Ai  J  £  e-lli  4-ie  ^»^2.J  <*_*> >j^J!  ^ 

4i^p  s, _ aAaj  ^>-  c-^Aj  j  ^Cn*5^  JjS-*  i  j  t _ »lyA  ^-Ai  J 

jS 7-jj  j*j  Aa \x\p  a)  ^  Aa>  J  y*-L  J  pA.  ^ l*  ir  JJ 

b  J  4* *  ^.Aj  jta  U  4i  jjv U-l)^  J  7C^.W  Ai 

.  IaAp  1  JlWji  4xi  j  I  y*  4A>*  I  bis  *  Al-jj  1  j  ^Jj.aJ  ' 
J^jL^SIj  ^/l-lll  ^IaJI  I  4_^.U Jl  4„ffUJI  ii!i 

>U  j!  Jl  4»b  dlli  jlSj 


3  £**^1  j3l  jlyait  y*  olS^  \xju>-  ol  ^^Aliallj 

jC  ^Ij  *  j3y2.ll  ^\y  VI  3JL  <5^>-  d-i jll  di!A 

aIV  Aj*l$^-ljf  j  Aclj*  3,4  AuLU-j|  ol&vadx!  I _ if  itdl  (j^" 

3 _,>•!  a]L»j  3  J^„  *  V*"4  ^  ^ j->-j  A^xd  AjlAjiii! 

A^rU  (3-3 JU  3*  (^4  dr  cJ!  V: 

•» 

jjl  ^j~S"  y^~'  (jXa.s  t^Xxvi  :  l^i  Jld  ^>-Ju  A  \*j 
y*  a:U  U  y 4  dJ3l  A^  3  c  1>\§T  LVT 

*  “  *  *  •  *  ;k  ^  jljjJl 

0 Ij2i  j  A^xi  AaA^-I  Axp  ^P^-dud  3*1  I  Ay  £  £  AX.**)  3j 
^1  d*d  13II  dll*^  AX/»j  ^  ^xjUll  ^Ai^l  ^  ^1 

a^jAI  jc  jjI;  jiJ  d^u  a;u  jdy5  ij 

Aj j\o  Ai j  «  Aj Id j^Jd-  l^slc  v _ a5s£j  CAdA^I  Jl  jpA  ajdj  A^ 

y*  JsAjj  A“>-1  dr  lj  CX'*'*"  dr  3^"  ^  gA]j  dll)  Ad^..*  3 

i;  ij  *a1i>-  dr  3*  jCfcl/ 1  dr  3^f.  dr  3-*^  Aj  A3  >’A 

3AII  (  A^x^l)  ^ ^  IJU|  ^ ^^»1  *  t|_ y  ^  A^**) 

A  j^  *  oik-l  dj'14*  J-d*  (Jl  J  y2^  x  A$\_d  I  3  J*^ 

£  5- 

dA>j  •  ol^r 3II  “^1^"  dr  3a3'4 d^”  A^^y5 1 3 1 3 1  Jjj  J  d«llA 
Jk^.)  V  dl£j  *  Ia jd j  3" '3JU;  jdp  AdJ^*  ® 3^5^" Idf ^Xy* 

*  jl  3^  A>jJ  (Jl 

:«-lfllAj|  ’3  y\s>t~*  AlSsi  Aa;  U U  dr  X'f'  Xr£.>-  (J^W 

(&y  0  )  3 j>')  ^lj  j  ^  a  y£^\  ^lc  3 3)  <Ail'*  3  Adi  I 


^d-d  i  ^.kU  <Lo  ^1 

ta^>j)  A-fli  &  C  4)^\ ^C  ^J$ ^xll ^.ai  flS"^.  Cr  <>  Jbl  I.  t-U 

»• 

3!  A^|j  4^1)  ^a£*ll  AjLU-M j  jj  oljll  d!il  Op  ^1 

*A^""  1^  C  k^A^k.! I  £•  kAp_^  L  jl  1  L iS^" j^y "All l 

^jAlkli^A^I^  Jj^L?  *•  J^j-k  I  (J ^j4 
’  **  £.  «■  $- 
J*&A  fiVj  0-1  J^La  ^  Jj^L?  (*  jj^UI  j»l|  (j  j'dj^  (Jlj 

*  o\ii  Ul 
«  • 

0 1*1)1  Ap^j^IjpI  liljj  U*lj  Aa^^JI  3  3X>-  s_j^-«a|  olSj 
aA  A-S*^ \j3  C/ A 02,a l 1  *>•[/  L.  -£^p  (3  •AJ&Xj  ol$k  *  L*lc  <0.>Akl 
4^5  3*3  *•  *■^3^"  3*  ^'^■■k'*'4  ^  I'd  olS  k-i  '3.J  ', 

(  3 j  )  s-^  op  ^k  (3^r.  0;  JUJUj  j 

4*a  l'  «j  A.k>-  A^tO  ’.a  •  *  •  •  >1-*a  li  !j  Aa^~  *>  ^ 

<*  O.*  •♦  VO  »  ->  »v  *  w'  v  ^  » 

^j^*s.+>-  3  «Aaa1)  ^1  i«_kk  3j-/3**'3'J  3*’  j  ^  I  0>*1>  k_i  ^r  £  AAjO* 

AJli IjJI  oik IjO  3*^  *Ai  0*5" il  Oo  l^tJol  ol 

A^a^^  Atf^Avi  1^A<*  C«A&  L^^k)  j  *»— A]«i  «AaP^ 

JS"  3  l^ol  ^il  3 jU  dir j  «  \^>c.^  ^  3 1  ^Jl  (jaJI 
(J j^2.>-  1  A**}  klJ  J)k  O^U-J  jC^-^L  3-:?~  olSj  *  **  a^s^U 
(  u*. jl*jJI  3  )  cdk  :  dli  JL-aa  \U^JI  ^vXll  \c 
AXp  Jl5  3-lllj  33d!  o!UI  Oj^ll  3  jJ'o  olT  3  a  I 
3I ^*J]?'l>-jl  dk  3  k'ij  4/<p  (0^^^  3"^  •  3^^ 

^  J  Aj  ^•Art^k/k'  1  (k^  ol  (_1 1  3k -»v.ls^  l^  3^*43 

*  “jOo  3  3^  UjA  k  M  jaUI  jl 


I  {jry>-  oL>-  (  £  ^ 

*Aij  «AaLLI  & j\s.>-  Ij  Ijtaf  LJau^  £/«>-  olS^ 

'V— -jU-^1  ^jK.I j  *  (j^A’ I  I  AjjI^jC  A*,s.ty£> | 

^ ^JU  <lJ\ji.\^a.A  ^  l^X)  ^)l  A^**tl_/  Aa.*\*)I  4lU- 

«  j.*jjj  A^j  l)  yji  ^_JI  A»-'|>  ^Jl  ^jA 

Xfr»-  W  j!l 

^JjajL  AaJuJI  AjL>-  ^  c^lL-l  1«A^-  ^.o  j^'l  {j£ 

(tr)  (u^. <*r-'-^(j'4  ifcv'  ^  y ^lS  (3^t.  Ax! U jj 

^  Li jl^  1 1  a^L- )  *Aax5s«  ^  jLJa>>  oLpcav^  i^-s-4  Jl 

W^u-^J>j(  r©wjjnn  ijc^)ihty> 
^%4  A^>ly*,JI  Jl  AJ  I  Aj\iX^\j  oXa*^S  *\e>- 1  \^C  \j  C  (j^'X>- 

C  Q\>  jA*.X  1^%.*  A^j  Jl  Jl^j  C  Q\xj+bj  {j* '^xJ U- 

A/«j  1j ^Jl  J!ax**^a j  c  fi Jsa^^Ij  a^ j/  L ?ci^ j ^»-lj  aJ  litJt-IJ  l*\cj 
l  LT  £jU*J*l  Tti/y?  1  j  ^1 J  |^C  A^jjj*)!  Jl  J 

V’Jlb  cJ !  ^  L)1T  Jl 

JaI  -Aij  .  OA«Xadl  jjj  <j*  L*Jj  ^jUJI 
JUIj  j^  Lx>-  jl ”  :  0^)1  sJZ  j* 


Vyj4  ^-A 
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u'Jr'^o.A1  (o^’^-Nv^) (Tt/  ^  ^  (c— <jf«)l)  vS" 
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I^juI?  ^  \pa2~  jlli^i  (j  i3L^  AcOja  J  AitA^l  J 
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.  ( hyi\  A, Air  )j  ( ^1:1  vir  )  J  (^X)l  ur)j  V.a^j 
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Olj^-us*-  i^jLIV  ^  A  I  Jc  JJjJt  A^lil 
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L*«si?  /*jC' Jai-^l  ^X^e_*4*xII  (jl  a^.p  |^A>  (  r^*ll  jjv^l. 
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U*' 


iUI 


oj jj  \*  *1 A  olS"  Ails  ^*>1 J^XXpI  fr  lil ly^aj  ijlS^ 
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jj^i!  yuS~ \jy>  )  ji  j  v_^*lj  y>j  (  *  t  a  •  (A  jj  ) 
A*"^A.C  Ij  ^  LJ  Ik)  l>  k>  L5"""*  jl*^"j  ^ (mjr*  ^  I 

c^xSCJI  jj-jT  y  Jjl  j*  j*j  JjJ  y  <yy)[  Sjj^lil  A^kll 

*  L-^yJI  ^jk  y  A-1  jAH  l  jjj |  ^ikls  AaXxT yl] I  Axil!  J I  A~>  jJ\ 

jA>“j  ^  AAl  j]l  j  A^jIo-jJ!  <, _ > jx Ji  aSs.U  ^ jC  ^  AX.C!j 

i  A^J  A*AaA)  Jl  l^A*A\\j  J  ^.^AaS^  ^  J  \  J[  r^4  0^^”9  A*«J  ^|l 

AX^  j  jl jXP  J^>-j  ^  _jkl  (3  AA'Ja*  ^aaaxJ!  j|  ^.JaT 

dA*Jf  Jl  ^  oIa^Ij  ^  j j*JI  i _ *kj  J*J  <jkxk^i  ^ 
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l^3i. 

AaU^>  J  j=^  JU|  y  U‘  1* js^  j^ or" jk  Jlc  J  j  jkll^jc  Ij 

Ax^s. J  I-Aa»  ^aX.a)  J  \**/  AX^j^  Aj  j>-  ^jl>3 

»  v— jl^.ll  l-A&^jl)  y*>~  ^)l  0 kl I  aSIaII  A-4 Aa^  ?Aj>- 
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cAcLmJC  >X\P  6^-**^  (3  ^  1  1«^>  k_i 

I Iaa  '^^5'*** 3 ^-— ^  •  ^^5^MA»fc«k*jk ! 

*  (0*>  jjJI  cJ*  J  Ailjll  S^jtillj  V(JJI  ^:.CJI  j 

<3  (  c£>=*AI  ^1  6^)1  Jfljl  j  ^jljl  o4^ 

^_4  ^  ^£,»XC'^r’  l^f'  ^  X&^y*  ^  ^A-  1  ^ 

VKJI  Ia*  (^bAI  ^lAI  6^11)  ^j'ill  o*o  ^  jjj 

^  I  6r  Ai-vk-l®^ jX&-  Ia^-AaIj  ♦  <A-jj jA-~  X-V2-)  4j>^  L*»C5l  |  (^j\$ j\xA 

wjuUI  viAli  3—*®  ci\Jj5j  *  j^Ullj  (^Cj j-^J!  ^j-AAl 

<j  4***A^  dj&f^  O^jJI  (3  ^Ua>-^|l 

*  (  AVn  S,*  Jkj^'  J  <-^'  J 

i^\j*jl']\  ^JAj^I  <_^juk!l  ^k^ill  (j  JU~!  viiijSj 

•  (00)ljar5«l  fettl  Jl^-il! 

Ia.A  J4  uUikSl  jjl  4x1$  j  Aj  jl  61  Jj 

,JI  v_^k  * _ *-lc*i  l^li  <A  ^k  j\  aj-tyai  IaA  crAi>sJI 

«  <AA]j  A*>  ^j4  6^Jkl«  Infill 

U>  j\  ijf  i  ^j-4  »JAk-j  <JAAii  \^ii  CaAIa4  ^JAJI  ^jjCJ 

♦  sjgi Jl  ^:£.ll  6  u^aW  oiaAl 


-  tr 


woTjJ! j  f  tkJI  ^  ja  J^\  jyJl  j  X&a  jUr  V 

»  ii!!j  ^kwAA)  i^J*  £  4jIXa)|^ 

♦♦  *  ** 

^Uiaa  ^OlWIj  (j*j3  oL>-  a*^U)I  l^>-ly^  <l5C!1  aAfc^j 

1^aUe*^vS  ^>-L^  ^>111  jc 

^  j3l  a-*  jJI  olt J^\^l  JiU-l  j£Dl  *iUi  j. 
jl  —  i^;  j^'l^  Ais  W  —  Ul  j ^  ^C*1  J *  I^Aa  J 

^)l  j^y2.)l  ^  )jX  aJa^I  Ax^c^aI  <Lil ji- jS* j®  ojj^  ^j,^2^1 
{Jf* I  ^v£  L~lJ,i  AaJ  ^  |  ^  ^  Y  0  4*W  I 

4s>fc*Jj  ^jl*W  ji  ^^cXxJ  (J  ((^-wA3 \ \^  \jll***^l  I^AaI?  ^11 

6  \fisj  *  ^^valisl  ^jA  \  *  j)s2j  Ij  Lwl  jj£  ^lyaT  4Ja>- 

Jfiol  jjA>  O^Ua jJLaJI  1  43**tijc  ^ 4^- '_^^i 

(JIaI^sa^ssJIj  4*oLJI  aIIaIi  y*  d/^-^l  I  *^1 AiLaj^ij 

<iAJj  ^cj  *  Aa*wu)I  4) l all  A&tSL&j  4*i LJ I  aJIaLI  y*  (J>j*y': 
^ALa!I  (^l^f  y*  Is  il) jSvJ  X^sJ  4tf>s*A  Jd  0 J^"  5 

^11  0 ^u)l  A->  *^a  -Xsj  A&  •  O jAAa  l)1$^  ^All  ^\a!I  ^  AA^Ia* 
s-^  ^y*  ax'AaISa  yw  Aa  l^s  oJ>^>- ^*.4  aa)Ij  U 
£  ^  VA  "6 'jj*>  cJ j^^-l  ^  ^*i]l 

aa*5^"  jl  -Va;  a^sS\a^ 1  4I2 ja^I  4^-^jJI aaaa 1 

*  (3^^  Iflp'  ^^rJI  O-l^* 


4-^aXa«  0 Aw  ^JjAj  4<?wa)!  cAa  ^  d^/u?  Af_^ 

^  A_w  a^jI  C^Jc  ^  O^Ua  ^a)!  ^>1?"  ^y* 


^<ad.  j\  <s\  (j*  jjdlj  jjJI  c-A'Sb  Oj-fiil  AaIj 

ul)  A^j  jl  <l^\c  \  ^  *  /\  4A^  <J  ^/!  ^ 

* 

4JAlC»  j  Orvf-Ul  jUt  JU-t(j)>f  lil  Ai-I  j^l)  jjZ 

Ail J  *  j ^~a)I  <__*•.  la  CA^a jia^-  'kty^  (£ jPz.S]  4p- _ai  Is 

>-  AL^sJI  ^b  Jl  k**vJJl)  4»Ja>-  A>s^vi  ^Aftl$  y*£  Ul  A-?-  i 

AA*laX*vl  Aij  o^aLaII  (J  (  OsJll  i _ -XSCJ i  jb  j^|l  ^  Ai  y  A^ l 

a, I  ^  oij d  Ijjf i  Jl  oAall  oU Jaib1  j j+0  Js  J>ysJ-i 
jj^yy  A y+~*^ I  d Ac  l««jc  I^aj  A3^  *  ^  y  ^  ^y  V 

li^j  J  ^  Y  J  U  jA>  (A-A1  j  h£  • Al  wAjI 

2LU\(I  k-JJI  y>  &A-I  ol»l Z& 'i 1  o-u  A  j!  aJ  dU  ^ 

^  <L+£-  ^/*U  li*  ^asxJI  s«^l>sJ 

C/'j^Wj  ^Lr*l  cib  Jc  C£*H  J 

4]  lai  ij  4^.« Jj  4]  IaI  1  Aj  Ij  j  I  4]  i^JL^y  lifj  *  Ia*  ^>y 
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^yy^y  *  "4awAll  oA^^j-a  oA y*.£/»  AjuL-J!  4]Ia1I  4>IAj^  l^j/  4*0  bJ  I 
dljjj  l*  bUA  l^Jkb^  oy^Li  ^Ajl^axj  i  l^ftw^c£b]l  oli  OAb 
Iaa  J,jbl  oblb  0!ddl  4.^j>  Ja  Jc  j+jzZZ!  jl  I* j j& 
4^^*  j\  4j }U  4A  (^aII  ^ Jl  ^WJ 

AA*b  J  *  Alb  AA^IS  dA_^  ly-Cdbj!  4_^^,A  (J^aI 
/»£  >A«j Aaj  b  -^aSC*  I ytz*^  l^x^A  t JAA^S  ^1'  ^501  s  '! 

jl  o-u-j  ^tr'^ _ -  jiV^d  •  o 

XL^;  jb  j  o^yi  Jl  bidai ^ j  Jl  4:A5Cji>  Ai  Li l  jjb 
^lll  4A5bLI  cAa  0^  #  cdJU^Jl  4lju  jl lb  l^a^ya>-  l&Lof 


A.*k  V  AX$sJj  *  T-^AaII  \c J  «Lk^fL 

cf  ^  . AC  o!  JJ  o jil  A^*b  AiJ J 
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^k**  j|5^"  l — l  Aj\”  \  ^i}  A*jl$^^>-  ^r 

csjl^l  oU  l^kik  LUj  ^  j^i,  *Uju)I 

*  *U|  j$j»  c _ *>■  **  j AjI^  A  Jlk  1  *Ad 
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*  oUkxik  Jc  ^jjaLs 

Jk_JJI  *<L\£l j  eX*^7  ^L».cl  ^Jkx-wi  ctUi  ^cj 
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l^.k.AX*«l  II  dUr  <J-^4J  *  <,>*11  Afl*-^  <J  d^v.C- 

^1  >  I  l^-ic  ^it  lj  OjLX;»l  A^k  ^5jk  l^X*  ^AsX^li  (_£j! Jl 

*  *AaaX>^| 
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>X>-  l^A^k  ^J*a!I  ^e-wi  .JIxA  (^~T^j 

^>Jaxk.<k>  A<?*>j  L^l  j^C1  A^s^i^  J^s-A^|ljAjo 
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C-A*^3  ^  Ju  Lvil  k^C^T  ^  <jA _ ^Jj  OOljL^-^! 

3^  ojLp  oj^i-ysll  ^;.C)I  oA _ &>j  \  77'^^ 

*  «  •  •♦  •  ^4*  ^  L* 

*  \ljLO«4  v 3-5" j y*a  3  O-O _^S  lOO^Lfi*  I  34  OA^l-ii* 

y^~3  Ia>-  4] jIaa  13  II^U  Aa/J!  kid 

l^L-ij  Ailxkl  ^ull  J^\^\  •  &  3C*  3*  J *5"  I  Js 
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3  iyua-k^ft  OO^Jj  £  A-sL^!  00 1 jydl  3P  V^ftj  00 1  ^ 

ooL^ojill  ^2j3  ^kp  <^i*Ao*-l  oJLft  ^Jj  c  ^^i-oU-k'l  k _ Ac  I 
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I3  ef*>-  ^*^4  A MUkbvAA  Qj& d  0 Is  I  Aft  33^3  *  l^w.A) 

M  44  0 

34  OO-^xA* I  1^*1  00ks£~^  Oj^"  Ad  ^LaO'bll 

AJ  *  0A1>  AjA  wC  3  JT" -A  A 3  L^jAaC  Ol  ^  (^3 A^  )  k>^” A» 

OOLaIa  il  j-^'  okcl  3jlJI  ol  ^ftlUj 

A-^kjl  AXp y*»  y*  3  k^,Ai^'3lj3 1  0  ^3 3^J  ^3^  A**kll 

k*.^**?  !  3 1  3r '  jl'O  I  A^3  *j\*£  O3O  ^3J^“  ■  )  ^1)  Adj^xllA^^OAl 

I  Aft  j  J*ULI  v*A^k^l  Jl  *U*^I  jJ:^  3*  Y\o  ij^  3 
Ol  J^A!I  3  aS  >J  <3jL^  0j!"” :  0o^>-  <— A>JI 

Jy)  (j^LJi  3^  JJ&  j  tfV*3jk-l  <— -A’ft"  3 1  k^KJI  I  Aft 
a/u-'T  34  JjA^I  J^aII  3  3 3^aU  ^jUll  c-^ukll  (  a 
3^  A)k4^  Acj,<7  3 j  1^!  33U-I  jl  io3[)  k-^kJI  3  J2.JI 
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.  ^Ul  Jj  £La1I  Jj  ^Jl  j  jfclll 

a  j>*LJ  qa>-  4,^  (tUs2p^l  i^j 

*  rro  Aa-«  (JJ  ^  j y  j^j  *  ^a^ii  iiiiii 

^  («•* ^  j*^  &y  J  Lijf" a!  .>jj 

^  i 

A  Y£  Y^^LL^  A^jrlli  6 A*  ^sl^li  jL^C.*  I'JljAx)  LJI^jC)  LiU 

U I  .  (j^^JU  ^xL"  j  aSL Jl  j*  J,j^1  5***jJI  ^  LI 
♦♦  « 

Aau«llll  \Vlii  £*•  jll  ^  Lkll  LLaJI  j  )  c^I^nj  Jjb^ 

Uoj.  I  ^1  ^/j  *  Jjojr  L  £j-^L  6 j*  o*  Oyi  jV  J  j*j 

(JajKJI  ^.Lft  /j* j  «  ^  i^Li  -Lli-  ^jui-l  6  j  c-A? 
k^Sj  j  )  l*  IS" (>x>-  ^tjj  *  L^lLlj  LilJI  ^duil  j*  ljkJt» 

<JM  'ki^e*  J  Jy  A  j~*\*  (j^  LLV  ^  A  J^^\ 

ii  o^Lili  (J,ji  L>-  61  ^j^'i j  *  ft  Ytt*  ^ 
<a*j  oj-vc^i  aIUI!  ^i!l j  *  a  y  ^  ©  L*-  a*!  j\  (J,\j>- 

syiU'ij  '-JUU  i _ ill  jJ  ols""  { _ t  jj  .  *  Ti* 

( »U»V'  ^j)  p»\  Lj  *  *  ton  —  rto  ii— « .pj 
>._ 61  L!kA  sl^Vliu ^*!L*jl  ^c»>-  Li  ^£-Xft| 

j\cj  »  1L  4j1S  i. _ aJV  ,<jax>-  O-X^  6  ajLUA 

ft  Ya*\  —  Yi®  (L  SL~i  ^ljT  *UlAA  j a  ji  ^U- 

jjT jJLI  ^jjkSi  ^ j  6f  Jr^^'  c-^kli  ikft  6iT  U\# 


1$*^  U  ft-  Jc  iiU  ) 

•  ( o“y.^ 


l~4  J 


l^-ij^  u  \£-  u'i l&«  ^*o)I  pc^vi  d]bsfi>  ^  3  ) 

.  (A-iV^I  Wll  QjkkJ  V1S" ) 

^4  l^li  ■■ "  jV13a  t  jijlr  ^  t*  \j 
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\*  j*S^\  (Jt)U-  <oVU*  ^jJI  ^ _ ill  A>1  A^i.-  (Jr&>* 

*  Utc 

H 
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C-wjJ  -  \s->j£  £  ^  O^Uil  d->l5^  i _ lj 

^>Jo  olT L.cj*-o  I  ijl# j\&  j  I VJ  ji$^ ^ y J  U-  w>ixJ  o  l ya.-.?dr  V I 
^s~j ^a»  j|JI  l**ii  l^ ! *  Aya^l  >t  <^+S' ll^i 

jL*2^>“  l-*2.^sll!  flAA  i jCS*  ^  *A£ 

C,>-^  *  ^  '  ^JAp  j l^>-  ^  W-  j\sm.A  j  IjC^  i  j-*^ 

^5"  j*  j-J L»/i  j  j;  J'  a:!Lj  j  J>&  A-^i 

t i.  ^ A^  ijj1'  «tJ  i  ^  fo  Qj~ £  — A1  !  j  u*y~^^r 

fij  a  rn  *■ — -  j  J\  Cj<p  ^  « ^4  0 jamC"  A*)LJI  (J  j6^ 
ctili  Jc J  «  1>L^  j|$^  l»_l  <j? jJsJU-  ^  SJoAp 
i ^  t  ^  o  a^—  <Jlj>-  a^I:5sJI  aJU-  aJS  ^Jui  jl  L^SCc 
L_xu>-  o!  gj'yb  ( *  \ma  ^  j y  ) 

U*j  J.i  oVU^JI  ^  JjV'  aIUII  ^jJ! 


-4un  *uu  y ^,)l  yjs  ( j/n/i  "Ail ) 

3  *  (^  ^•y2.p'^l  ^  ^  1  l  -J l^T”  ^jA 

^iS*  ^  i3\  <•  U^l  ^L-^l  j  (_/*^Va)W  5-ij!  4iA> 

£, 

(AOJj  A-fi)  Jail  <sA^-_J  *  4i«>*,4  dAilfl]  6J  clA*^  l%3 

4)  J<  jlj  <, a)  I  ^jc3iy  isXs  (^pl-^^ll  4*.^ yAxll  ^xJU-  6*}ip| 

^4)  Aa^AP  *  A^"  |  ol  0_^«^  ^  tf1 

Ja^ j  j(  4>  AAjU  4>  Jb J)  A? J*i I  Will  j  J  j!l 

^>J!  AaApI  Ji  ^jkj  *  j».a^\  j+b.c-  C*l*>j  lJa>-  \Ia1i 

Js>- Jj  *  1  6*/Ap  4  A*)^  4jIA-  aJ*>-  Ai  ^  lj>  jkj  ^lj?l  y-*j 
JjuaA  JkJ _^£  <^.^a.x)l  4jIJ  Jaa!  l £  I  A,5C,Aj i  Ol 

*  (Jl/  V  C^»lS  jlya.>*^l  j. — Ac  l^.|  jL*pI  Jp  AJL2.6  I 

^jj .  ^  <S?\JI  aWawIjJ  ^cil)  UUI  w6?JJ 

^•jJljl  AaS  j^aA  jCJ  c-ij^y-^UI  <, _ .**&*)  I  61 

U ^9j  £o|j  *  jJI  oUaIj  6aJIj  ji  ^li 

*  /  «-i6^  J  ^Ma  J  ^  ^'K  ^a  aaWI  aSUII  s-U-U  Jp  ^ 

6 _/vA*J  JkJ  *  4.>-AJil !  Aj  >)  IAa>-  aa*H  okvi  I  i ^j*~b33 

AjJal I  JI  A xa  ^auiiA  Jl  J.J5  JkJ  ^  A _ Al  ^sa6I  j\Q 

Aikxll  ^  WjuJU  2L.USH  aWI  U]  *  ^Jl  *IaJ  j\  4xJ 

*  6 ^.^kJ)  I  AiiJall  JaX-aa/»  «-Iap  6^-1)  A4s  6j  aAI 

a^>-j\a«^  a1^6-^I  Jk-J  IAa>*  AA*^l-yAp  <!*'&-'b33 

c-AA/s^?  cjj^-^  l)IaAV  J  As*- ^T J |  l JI  Ai  A^aII 


o^/li*  Jtr  L  jtvp  IAa/  l  Ac*- j  a  Air  b$ 

**  >  ♦♦ 

:  ofliU  A  4;V  AU A  U»j>L  cJj  j 

i _ a)  1  Asj  QcX-  I A — s^Ar  ^£j\ jail  ^ j  OiS^ 

^xSsJj  A  J  ^  A$Ci~l  U*J^ J  ^  ol^-Jkl 

<£All  I  oAa>  O I^aaII  ^ s_)^ i^~ I  ^.m^jJI  Aa-|  ^L 

(J ^^2.aJ!/^a  A**xSl  AJ  |  i>4  b-i  k_JeS(l  j  oJI  A ^  Jc-  (^>4. 

*  0^1x4  <J  4.„,«Ujl  ^Lwll  l^-i  jjo*-  Jijb  ^)i 

*  ^yzjiiyA  A^c-^** ^A^jU  J jJ  Ai  ^  j  3/  0 j^bl  A*/j 

l5  1*) 1  aILaII  a]  iwi-1 J  ol  y*  aJ  I 

*  A 
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l^iJI  (  j  ) 

4^j j>-  j  jaIII  ^o&*A)l  c-j> jiC.!!  jl Ja)I  j!  J  dlA^ 

Oj^A^I  lAA  *  j  y  \3»  1  sA/J^^I  ^&\  L^]\ss^~  A_^^A  ^5^3^  ^jA 

^  LfJ^rJ  J^L^J  c*b  j*  ^  ^  0:^ 

A^p-  l^iA  ^11  Jlr  }j\  JJ |^a1  *Ij I  ^  ♦ ^a  <ja^Aa* ^aa*)I  ^ 

[^z\  ^J\  '^iJsj\  *y-\  Jl  aIjI  j*  a^>  I  AaJ  *  y^]  W- 
l*,u>-  j  Is  («-AJ  3  ^ Jir5  *  AAc  _j  a]  I  JsJ  I  y  A*>-  b  *  J  b- 

A&-j*ajj  AaK>\a  J^N-II  IAa  Aj  I  A^Aiil  y  (_J-A  A^jJb 

yrC\f  5U 1 4>>;  j)  I L^J  J  b- 

*  cA^®-^  A  A 
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oX^S'  -Xb^  «  0 1q  yud  I  ^\3X3 

c^L-JI  J (jldl  c-jUI  (  *UaP^I  ^iL*  j  ^ 

(*lAi)  :  ^l<f  j^WI  a!U1Ij  '^Idl  aIUI!^ ^li-1 

cr4  fr!>:'  <J,C  Ai  p/C  Ic  jj  f  O^k^tj  ,klyb 

Aii  -*i  j|<"  ^ol^j  (jUjJI  j)  :  (j±+A  JjaaII  ^j*y J.U 
~\i  tx.->-  j!  aSUU  oAa  <jj  *  (JX>-  fl*  I  (J  ^  cj»- 

^j^-4  <b  !ai  \“£-  u &J  %  ^dA>  i _ 

*  /  wOl  1  i.  aAJk 1  ^•,>»^' 

J:i~  j^s.S\j  *y^\  0  Aj  Jxz>  1 

£-*,>  *>  c/j(  )  : 

^-ill  Aj  j]sj  o^  L^Ja9j^jJI  jt  jkJI  Ul 

O'" jj-& I  Ai  jls.) 1  jxi)  j  iJjo  (JwLf  li  UU^/j  Oljfk 

JCLc  j  (  oy-aJI  ^UjJI  ^  O'l  j  La  j  I 

*  l^JLJfU-<Jl  Jl 

O^k  \  Aj  JxlX  jXj*- 1  Vxo-j  {j* y~}  U-j  Ik jls.+*j  I  o !  ^c- 

O'  ^1  (  xX _*k*>l9^i  f^k-l )  4*0^1  J jir  ^)t 

Oi^aJo  ^JJI  oj jJi ^-aJI  ^Ul  s-L-^^1  ^Jk*JL  j jO ! 

j^Ll!  J  £jll  ^  OL^  J*J  <JJ^  £Jj'  J* 

Jz^u jX  «■•  O 5'  O'  0 olSj  ^  j  O^*"'  O l*wi  j  4^«Ax!I j 

«  o^  1*0^1 1 

H  •4*' 


il)l* jJ\  <ji  bJl  j  ^1  *  ^-Ull  obj  ^  40** 

i)jfi jX>  1  AjfksJ  lwi^lc^Jki-^1  ^ ^*0  0 ^  ^*!  \j 

0  IS  ^  ^  ^jj£  4*S>*  I  «AJ  !  O--'  J  l 

|iU  ^ j J Ijrift  <jj  Lft»l  o j jf"  All  4^ yjJI  t-lkO^li  (JjtaOj 

j yill  (j  U^o  A&  jj  ^j2.a)\  ^ ^JOil 

^  .Jjull  4*lil  ^  ^>*2a)\  *>-jj  I-4&  * 
b  b  I  0  1*0  *S  I  04^  4.1— -jb  I  4*^ 4b^b  I  j»  -Xc 

s4  uor^  )  .^b  (  f  ^©nr  —  wr)  JU^^l 

4-oJJ  Ol  Jj^  *  ^  Y*  *  4;s— -  Jb^ 

AA^A^^  ^  ww<  L& ^  4  ^  j\^i  I  ^  j*  ^  1.4  *V  i  :  t  ^  AG* 

^  *  t  4"' _ **  <3  l£ ^r^'l  j 1*Jnj  b I j  "<xSC..lJb  4 _ ~«.A*)I  4*bU 

4*^1*  (  j-^  j  j*w  ^  ^^ji.11  * _ AjukJi  s _ &JA Sobj  %  ^  ■ ; 

I*  ^  y  « *\  40*/  A*)  0Ab  olSb  04*^  4-^Ac  j  ^  4*'  ,Jc  *)U-X« 

•  j^. 


*  ^ __oJU-  ojji  U  jb  ^lc  ^Jkl  (40  hi  I  4)'ull^(Jj^~ ^ 

Jl  xlbll  c-'a  ^  -X^Oc-i  Ioa>*  ol  jTbj  Ij  __/ -V,^-  L_jfjj 
-UO*bj  (frl ^2P*b  £sL*  b)  ^>1?  ^j*  j^kll 

b  ^  Y  *  t  4X*«  ^  SHO5  ^  4^ l^sJi  4i^  c^-X 

*  4^>-l  (^14^^11  A^jj  A+aaA)^*^- 

•  v^'l^  /jfr  OO^U-  4^j  jJl  O I 


Yi  s  Ifr^ cj)l  J  ojT i  jCJj  .  Ua  L:«j  ,j>- 

^  ^  ^  w 
J^As*- 1  ^£****>1^)1  ^  1^  ©£  ^5j 

J!  ^  1  ^ 1-^)1  ^JAaJ 1 ^ y*  l  ^IsJ  i  i  -a<5^ 

i  -*§^4] I  ^  « ^A  ^t^vXA  Aj  ^  ^  lx>*  Oi  ^llil'j  *  \^>  l  yA  Ji 

A^jdl  $Aa  A>  *  4^*11  ci' 

*  2u  J!  sLU 
•*  #  >✓  «♦ 

<LiliU  J I  I  !y*  LyAXJla  Uy? \^>\  jkl!  y_Jc  |j 

jS  i  1  L  I  ^  ^  ^V.Xa»J  ^Aa3  ^^XaaAtW^C  ^  ^  ^ 

Oj^ll  <j  j^.s*ll  l5  <3 ^l’ jJli^sxJJI  dita  aaI] 

Aw*  k^*  o***  ^  -*  l^s.l !  1a&  ^3^  a^ Vj  *  <^%il  Jj^i 

j  a.*ms&)  (_<^wjXa iU-  a*1c  A-dspl  a5j  Aa.xw  4.4^  j*  ^ 

^Iji  jlT^UjjIj  cO:il)  ur;/^!  cA?  W‘ 

I  Ad  l^li  S^Cf*  ^**! 

^A* >J1  ^Vs^1  <-5  l)^  I  Ai  4j  1  *  4,^aav  l^,«  f  jj  ^J)  A^nXlil 

iJL  dUiJo^lslj  cAa  JL'f  I  4J|  (, — Ay? J.) 

A^j ^aU  ^ 'a ^11  ^*11  61  ^yts  oAAs>-  <ULa>-  Ixa>  j  ^?'(i/-*^i 
AxSsJj^^l  (Jjltw^^)l  A  (^U*o* ^)  ^1>  iwij^l^ 

*  (  Va*"  Jl°  )  “  ”  jC-l;  ulijJJ  \i jj**  of 

3jj  lc^,  ^  k**o  oy,  (j4  ^ 

s _ if  ^  aSUII  gAa  eA^  <jj 

(  ^IaAj ^  Aa)  j|^  j 


' .j M ' 4 ^ja  Ac  j l  (^  A*)  I Jl  aSUII)  3A 

(3  V'j'  Jc 

aHaI!  o  aa  J  Ir  3  O^5*"  V?  JJ****'!  ^J1  _ _ v"~5vJ  I  j  «  l^-U*^cj 

iwjllT  ^  j  (  <LJa!l  AcUJI  (j  j  j  ^  JS c-A?  ^  ^ 

3  C-A^  )  J  (  A^s^ll  Jij2>-  J  ^>i?  )  J  (  ^-Jall  A  j.^c*Jl  3 

)  J  (  u^</^^s-*4*A  ti  v*^  ^  j  (  ^j*&>-\ 

*  (  w»L^!  j 


*3**11  (jfa\i/’*\  ^'4^1  i^j,0  ^*^-1  lWa~  (A— ^UA  aIUI^  j 
<J[^  1)aJA  j*U  U  Jo 

J^JibAj!  )  o i5f  aaUI  aIIaII  Ailjil  j  3A*Aj  (  3^1 Jo'^1 

Aa_Ap'  ^  Aav?[/3^I  ^ 

aA&j  Aj ^laJl  A^>- J!  ^  l^-l  y&j }  aJ^IaJI  3^ 

^  c-^Ssll  ^2J  ^j-«  ^  tt  3^  )  aIj^J  jiaJ! aS  J^sAj  Aj ^laJI 
^ySL>- ^  1*  a la^a*1 J ^  (*'*  1  Ax^  c— ! a*$a^" i  3A!  aIIJJJ  jao 

l/4  ^  s-V^^I  $Ak  Ai j  *  A^j  ^*11  4 aaSvJ!  3 

O ^*11  _ _ slaJ!  (3  3*^«jl.J  J  <— -* 3*1  1  J'4  £j^''>- 

*  A*)  Js  UjUjj 


wA5^*  J  A  ^asxI  3^1>-  A &~y  A^U*  ^LoLJI  aSUI!)  j 

'  Ap-  IaxX>-  Ol  A  *  aJ  li  (3  <JAo j  ^O e«i 3>- 3*JW 

*  (O^-Jl  Jlo  J)  1 1  A)  C~s  (3  LA*"1 3aJ  4^ 

a *a  U^2.)  Ij  4  Aj La  3  < -> l^J  1  Iaa  ^34 J 1^  '—Ail!  Ai j 


jjjo  j0 j  ^>ji  j*\^\  y  aSuii^  sy^-i 
J^Cf  '^i>'^S/'  j-u*ir  JiILaj  La  £*  ^aT/ 
( |X^j  *  Aj ^JaJI 
mSLJ!  e^A  j  j*lj^l  ^-^Uj  Jjb£>  oj^ii  -Wj  dJJ  ij  ^>-^pj 
S/sP  ^  UWI  aIUII  j  oI>m)  aaILU  ^  talk. 

J!  ^X<  )  ^  IjWIj  Jj^l  mSUIIj  ( mU  )  vAYj. 

«UUj(u>l^l  vW'  J)  j.  JjV/l  <ub  (  ^1 

taljl  aSUIIj  ( takUl  ,Up^I  Jk  J>j«  j)  J,  3Uldl 

O^  f  ^  J^SlI  ^^5/  j )  J* 

a-^olji  aillu  ^  djjYuii  L. A^J  (J 

i§i^oi  <31*^  i^i  li  *  <u jiii  j  yy°  ci  j 

IAIj  J  4.5>x^vi  *  ^kJ!  1^.>-^>U)  j\^k  .ilL^i 

aA^  jl  I's  ^/SCJl  jolr  j|  — 1!  ^jAi )  <Ll^*l  ~l.>-  axSCJj 

<_JL^ JL  tjc  (,_il:ii  ^ JsJ ! v I  iaaj  *  i^SOl  ^j^jSsA 

^j,  aaI IjJJ  (_^j>-^l  kc a. a)  1  ^xl)  t alCII  j  Ap~ j.:  ^11  oj^Ssjl 

■j'4  (jP^j  a^r:V  ^ ^ J*J 1  ^  *aoJ  (j ^a.jJ  1  L  ^jg> 

M;!  y&lkllj  *  ^jiu  <wA?f  (j  ^Jjll  oJlJ!  (j  LtWjS^" 

*  ij^JLal!  o^JLp  4jaU~!  ^x>-  aILu  ^jA  OtY  Ic  jj 

Jj'drJI  ta-UI  aIUU  J  l*l£  Jj2>  j  -jl^MJdUVbrj 

^*1)  o*ji  ^  cf' 


jUii;  ji  J^\  cA  1  Orv^l'  0| 

«  I  4*—^  otajjTj  J  o^  £ 

^j^oSax^j  A^w-\Ji  ©LaII  Aj AUj  -A*)  l^z.5 

0 1  A*w  ^  ^  |  ^c  I*  Atf>-^  l^>jj5  ^ y^~  ^*w j. a)  1 

/»-*  *'4  Cj^*>m  o^**‘  ^  l^A  ^^LaJI  l)^^ 

l^!>c/-»^  bf/5sJI  JcJ^jlalll 

vA^>> \j l*^ ^ i I  A-^jf-U^/**'^  1  A*a^-1 

£j£^c*mJ^ I ^j* ^Jl~»  *)\j  ©J^AaI^  aIUII  A^j|^  *  AA5»ei)  ^11 

jv't-J  l^laj  UyAj  ^\JI  AAvUap  <j^^!  (  j  O^' 

.  c^)i  Jl  ^JLI 

CroLJl  *UU  Jc  ©JjaII  \  jS)1\  Jji  Jc  ^Slll 

IsftJ  (  ©JjaI!  -4j  ^  (j^^JU-  V^  cr4  <j**«U“ij 

A>  ^JaJ  l  — —  ^JaxI  i  i^p  L^J  ^  ^^X/>\s]  I  w>  I j\<.»jl«j  —  AA^S  J^x) 

v^-Aj'j  ^  ^^va]  1  jja.*s>  \  Jjj  *  A„***j  -U  A3  A 

J^V!  (j41  Cr4  c/1!^-  £**J  vJI  (J 

.  iJli i  J  AiUk 

••  ^  * 

©Jjiii  i  jjN/l  «-Lc"L  a/15  (  A^«k)l  aJVaU  j  J  Qte-  C-aIj 

U/vpj  ^Ixlij  ^ijl  VUI  ^  *U»U  dili  <j  U-ju  £^*ll 

^I^U!j«oJ^aII  i  jj^|I  >j ji  j  ^r-jJU  vl>J  o* 

Ai5C»^1j  ^J?'ui!  s^ — A)  s_^Jf/  <j  lO^W  ^j4 
•  a^caI!  ^xJU-  ^_a^SCJ  *jfr lj  ^2^e1"  aSUII  dA^j? 


jtJS#  ’M  ln  <2  1JL-  s^J!  4.Ll  Jfljlj 
jt  jfc  NJjls  •  iiksS-  O^Ia*  (_j  ■Zj\y^  A»-I_jll 

«*-  U^b  jl' 

jA  1^  Jjij\  J^ill  j  c>^il  Lt  jjl  2U,>)I  0^1 
Aaj  ^iajl  dA^*  ^ -^'4  ^ _f'^Li'  <-**£" <J£ 

^a^P  ^(j-4  <^*A.Xi!^  <U>-^ApJ  4.^2 i \j<Ja> 1 ty^^>cX3  J 
cPVl  3*  jrdSC  ^1  J&>-  jU  jAio  £4j  (jl^j 
lx*  l?  l^AIj  ^  3**  l*  3^  L>- 3)  6 1 4^1 1  3*1*11  ^a!I 

\aS  y£sk  i^P  ^  1  ^  £y>-^A  ^«A£  1^  4j  l  A-ftryAJ 

*  “i_JUI 

♦4 

C^>l5^  lri  AlVj  As>-  \jjb  3  0-3o ^Jljl  ^ y# J\')j 

Lij  *  X^  )J\  jr'  i  b*4  j>  ajLjc 

r  ^3*^ !  6  a _ &  ob>  oi^ai  tw*«5^  3*  La<aa^  c— ->  kj  i  ois^ 

Ojj.  ii  f-lJ^^I  4.aj l jJ I I 3 

h*jx*  fj**jdj\  Uii. 1^  ^  •  ^3^3  b/*All 
(3  j  j^- ■  i^^-Ss.l!  i^.  3^1  j  ^1  ^ 3*3)1  siAb  3*  jkx SC  Jj  I 
A")o^  W 1  ^a*>  f o  i  a!  ji  \  *j  Jx^ j!l  jj jill 

«  OAJi)  Ai  ^  3A)Ay2.H  ^st^2.JI  c-j'Sn<^^|)  ji  ojl—i!  <L*3 

a'  u  ^  3**) !  1  ^  I  c-J  1“^  3  ‘^)~*~ .A*  J  «A3j 

3\X>»  1  ^3 1  La»Xa>-  o!  w,! I  O^-ijl  3  c-£bU  3^^—* 

jA^s}\  l^>i2A)3  £?j\  I  \J^J ^  J*  <*— 


0  *\ 


)  (Jl  dU^  ^  ^3  Ulojji  Jjlj 

J^bl  j  jls^k  jjbJ 

J5s^j  »  <b  ^*il  ^  jlJI  AC*  I  ^ A)  ^1  _j=*-T  Ljub  j  !  ^v^-1 

Jj>  J  \j  lf\\  (  Q\*ll  o'il.-jjl  j\^2j£-  sA-U  A,«)  Q&>- 

a*>  j\j  l^jj-Sr  ^  (ji^lsl  >*l>‘»^  II  )  ouJI  ^'i/-*  (j-*  l^" QA*}  j  l)  A£  li 

aij  *  j*  j  crl^y  jy^bcO  lU^tl^ii)  JlC  i 

^i*?E.y&r J  l^-i  ^  J 1  Aa1>-/jC  t, a-AX  J I j  1  ^jjz£  (Jl 

Jb  S>tll  Ar;  ^11  ^-iCll  j  A9/t  j3l  b^l  jr^r 

l}\  (  U*J^  c/O  Jl>  !  ^  ^  O^yi  L  -aL^L?  ^T<vi  l_  -3  ">**  *<bil«i 

s\&j  «  (jbilS  (J!  ^  v_ij.>-j  (j^b! 

0 ^i!i  ^  Ac^j?^ll  A^»  j.*)S  4j  jO^'i  be"!  i(jrwj l^i  ^  Ijbc  j^Xx)! 
b  ^  Uj  U!l  j  ^  r  ^a^Ca^2.)  *  ^.A'-P 

«  L>  ^ LJJI  J^^l>  A^jjbl  AjjIaC  Oj^-b  l 


Oja*J!  <«— jI>JI  lb— A  cJ  jL^^II  L^bj 

JP  jUjJI  i  V J J>^  J5^  Aa:x^?1  jj  ^  $b  j|  s£ 
li^:^!  L^oL  a.o.^3  U*«b«  ^**x)  o^Uil  (Jjbj  o  a^ V 

yAjJi —  aT^Ij  A*aJLa!I  Aj  Ij^  liLb — 1  Cf'^  ble  A3j  l^isP 

_ <.^Aili  U-jl ij$  Ujlillj  ~*Jar ^cj  v  ^  I 

X^^isSAA  ^vb*)!j  ^U)  AiUti '  «-lj>-^l  l^A)  Jib  U 

J.—A3  jt ^Jl  ^)l  Aii  ^bH  ^jI  Aj  ii  ebb  J y j  j  lA>- 


0^ 


jAs  1^.1  4 _ All jJI  4*Jall  <J  Ap-^i^f  *UU  4?\ j 

(wjl^ll  ^A  ^Lji  jiH  ALIj  (JL«  *  L_ h  ^JjU  ^ 

4 jj.il I  (^IjA  A*j  ^Jt>j  CC  LiLs jull J  ^  4  Ajij I  {j\cj 

Ai  j  I  La  *  4-Jjill  jls >J  j|  ^  jLLrtljT  jill'i j  ^ 

I jcS"  4>  Lt)  o ^ill  ^>-  <w-> ^*11  o ^**11  C'LLl 

l^.^.>c^  *UaP!  4Ju  c^Ia  ^jc-  4s j^l  4^1  ^Jl  AAL-^lia^VI 
jJj  ^.^Ai  |  ^A  l  A £  4.*.J&*II  4J&H 
*  4*.*^  Ao-  yj  b  vl  ^ '  (3  0  ^L.1^  (1)L>-^1 


J* 


~.s< 


4*k.i-*  I  rc^x) '  “■  (  ^  ) 

-  -i  Ian.!  jjA)  a>  >a!  I  1  0 1 ,  Ls  uis 

*  •*  ♦♦  *4  •*  ♦♦  * 

« 

( '~~Jj  o^.&ljiil)  0 i'" 3 


tr  A'  ^Aj  (jru^&^xJI  a  As  |  ^jA  *ilj>cXxJ  4fl*uL  * 

r  *  '  * 

l(-^ Mj  .  XT  Ik;  I  dl,  Jai  J  )Wji  JS*J*  O4  (  V ) 

^AiL  (^jUai^ll  ji— ^  u[  A '  l/  ) 

09  ^  4k.**  (Ji ^  ^  4s*s  xll  6Aa  ^jLj  ^(JL4kJI^|  <_^^lsxil 

N jc  l£j-:4j  f  Lol  L; — uj^iji'  ^0  ^ 

ljk^«  yt"  jc  J^-"  <sy<£j  \  tV  cJI  VV  LoeL-^J!  j^»  4^.i.^ 

^Jj  j\\&  (Jax-'Las^  1a>-  JaL^  Aj 

JaJiA  *^A)  cJjjJ-i  iJj^rL  Ui5jj^-^l  jxi-i  ojDlS^ 

«  aI^^vA  1^-^IjS  jC-  ^ja)  6 d-AL 


(r) 


dAta  Ax>  j  •  liij  U-lAa'  I  ^ JsJI  ^ ^>- 1  <3  J* 'jJ 

jj^^aJL  &J  (j*  *^l  c-j'a 

^Ulljl  j,  As- JLI  oV  1  33^  ^  ^  ^ j~*J  I  Jf~3 

U*j3  Aij  .  J/J6sJ  A_xJ  ^aJI  As-IJJ  ^ _ ^c- 

J  j  Jll  A3^JC  V.  j*^  0^£P"  ) 

^\x.**^l  O'4  s« «*-^A**a  A23  *  l  -*l^  ^  O 33^^  l^* 

^2— « Jl  0  j ^1  ,3  cA jy*z  (j^xi)  ^ o  Ac  ^OAjJ  j  ji>z\^  jljlA 

*  Ax'  l^xJ  1  0 1  ^>-J  I 
»• 

ojOsj  AxrlA  o  ^x!l  Jl  a]JL1I  ^  <Lo\t ^Jl  ^  J 

UasA  jil  o"j4^ '  J  ^3  JjL>-  j  <#u '  ca^^I  J 

olS  cAVliu ^ixll  (, _ x)j>  j|  Jc  (Jaj^&j  ^x”J!  Aj\ ^3 

*  A.^)  l> ^Jl  AsXiJI  0->ls»-'>’lla^,^l  ^  cjc  u|$^  ^  A—^^xl! 

*  Jjax*  Ijj!-*"  3*  ^>-tdJ  ^^Ul  <jl  a]  <*—£*« J>  l _ 3j 

Jc  ^ft  3JI  ^_JjJ-I  J2.-s.4X>  Jl  ^ftj  CAxil Jl  aL.J-1  Jl  j 
£*^3)  J^i  ^  ^  ^xll  XX'J^JI  3  As^'J  3 *  ^'}^c' 
j1  Jl  ^  AAicj  j)l  Ojj^J  Q&>-  J~<2.£  JkX’l 
dyl\  ^  a^l  rU  j  Ac^A  J&S  A3  AXljJI  AiUI  jJ> 

*lc^l  oA  _ ft  jAx*  7C^  I  ol  (XA^JaI  AiiJ  *  3A^)lJ>l  lx) I 

A _ JljjJI  A _ Jsi\  oUljil  Jl  ^j>-J\j  A-Xa)I  ol^-^Ja^^lj 

JjsA“ 33^3  <3*3^  I J  A^sAj  ^r" jC  AjC  AiJI 
Jkl  JaA-i  ^j^J-  vA-4 J"  ^)l  A->ls^!>lla.^i?syl  Akx., j  * 


JCJoIjAxL)  A>s,wJ  J 2,JaX>  /j*  \^2-$  |  I^LaA^ J  * j£~~  ^ \j 

i/.SCSi  a?ca)I \j  *  i  ^  U*a_U  Ur  <3-Ur  c^WUyaJ! 

*  S^UlIj  JpcJ  j  A4?\ \j  AxUt 

Ojill  (j  UfU  0^3 -a!  I  tSjy** M  ^ _ Jl  -kk  ok^^XilU^ j 
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*  *  ^:LU  c^ls  li!  ^jii;! 

s-U^^I  yi _ -  J  <>^r  -\ij  —  L*lj 

*  \*y i  j j5jt  jJ-  ciWalj  oU>-^l  j  ^*1  L  Jju 


\  ® 


\r* 


\  • 


— L  V  l»  J"L  iJjt  l*t^ 

(j^o  Ji  0^ j*JI  ji  xiiSiJLj*  ^  i*)kll^l 0^1'  si 
^l^pl  Al4j)  qL! ^  4*  I  ^  4  j-UI  *Lop1  JLJ 
J* j»l  Aj  1  sJ-Lj » *•  Uty  JU  j  ^LoH  jltyjl  j  (J^j**  V 
l^-i  ^>-  £  l^i  JjjK*Jl  jIaiu! j  S'j^^-j 
(OldU-y^^J  0 J  4  {U* J^j  L  ^ _4J  \>  ^*-wl  \  ^J*3 jll^^p5 ^*J.  UC 
A)  i*^ I ^**^^*>»* cjl  A^Lj  *  ^1 1  i^i «X*v  4 

SjU  A*x.»P^J,l  j  ^  i A>^  AsX-y2.)  ^  AjlJip-  ^^f*~  —j^~  iL 

jlL 1  ^JksxkJI  £  ^l*jaj!  o y^^  AXp  i,_^>kJCji £  AiLij  Aji> 

ofcTL  Jj^”" O 1.5  ^j^cX$  *  4j  V3  Li'  Aij^  y 
^£*3  LLup-  4JU'J  4 — ^ y^\  3  O-X^-  Ijl 

*  L  ^ 

£  o-dl  AxJj £^rSli 4  £j Jjll  Uls 

*  L^jUl  (j^’t^^b  4  ^Jlj- 

:  £^1  **r*  ^  ^  o^*1"  J'  ^j>jXll  Ulj  —  QJ/^' 

jll  U  i  •  l^i  dj>  Ip  Aj^jj  4 _ ^aJI  LL-*  3  V'/" 

(3" ^JW-  *4J  yZ^>-  (j) ^9 ^*)  L5"  lftl.4-%^  l^da-w  3  J9* 

a> i  ck  ^*il  <3  V  L^o*  <w3^>“V|j  *  Ljji 

*  ^kL  ^1  qi*!I  j  L*  Vj  L- ^iLlc“  j jaII  j!>'LI  ^x^- 

^  L* jaI!  Tck^  k 

^1  y*M  -\a«-lr  oL*a]1>  b* _y (3  <^j iL?  j  ^ 

*  I J^S* \n^0 yA  (^oJl 
••  ^  «* 


\rt 


Jitll  0|J!  W  4* t  ^ 

a!  Jli  ^»ti'l  Ijlj  ^Laitj  Aw li jJL  ^S  JU>  |1  li 
tj^^l)  jly^AXC-^Juli  i  jl^jtiljl  _^l*ij  1^ 

\  j3>cxll  (_J,1  A*i  oAII  0*^k^  olS^  l — C  j  *  <X~ut\j 

C  I  I  ©  J^~  \S~*£-  oAll  <0^*  Ai®^\jJ!  (jp>  x>  ^a)I 

jrl/:!^  ^ill  JL«  lilj*  L^a  jU^p  oa^Ij 

*  CjU  ^ 

*  S^  jb-y^U-  jli>t/-*  U-^ld  -  S*Akll  L®!j 

^pcXilj  Q\*W  y  (^jJI  ^J&l!  (j^lj  Jo  j)l  A^Jll  TTJJ^  l^J 

•  j  I  Ail  I  J  JIXp^I  JP 

cA^kp  Lit  O^JJ  ^^jwAwlii  Aw  li ^JL  li  (JlisS  :  ©Ail!  u! 

.  yj*  ^aSI  j  I  Ail  I  y  Jf !  iU.^1 

ULI  C^aJb  til  Oj^j  (l/'Ij.jj)  JUi :  J5UI  U|j 
<j!  jAiT  ^lj  ^Jl  iSz^  ^t  Or4  A>jkJ!  If- 1  (Jj>- 
Jpl ^1  y  U[  l)_^  I^Iv2-aja  *  ^pexil  ^J,!  ^aII  <^1!  Iaj^ 
©A^-l  <J  aU ^ilt  Aj  j!  ©Ail!  l^Jlp  ^,Jall! 

*  s^k  1!  <j 

V^1 

a!  ^1  V  U  Aw^ill  (j  ufy  Jjll  kli 

*  (waI^  jaJI  y  L*  (3  l^v«  t^y j*)  \^9  j  0->U*^bJ!j 

**  ..  'w- 

*  ^ A **^cj  ^  1— i  U  l — rr*^» j 


\  » 


)  rv  — 


)  o 


y  J  XX  jill  Ulj  —  oJl\  X'S 

V* :  Ol  y  yj  *  -Uj  yj\  ^\Xp  y  c^Xp  y  Vjc  jj  j± 

4^J  UJ  i)  0 j£^3^  l)  l^ISs**  1^  j4,w)  ^p  y*  fj^  cl) ^^5  L» 

U  J  V^5*”  4^ii]l  y  Ijru5^ -\.i>l)  U  0  (y^yjty 

A  J  l'  jJ  Ij  I  ^-4.-5,  ^  1>  l^.)Ss«*-'  ^  4a-1v)^  C  j  I I  l  *  ^2P 

l£L/*-*4  pj  1 '  \x&  ^  ojC }(L)j-?  yjty 

»  A^.^.9 1?  ojjajaJI  jS  Lli  ^11  SjUl 


Ai  —  SjtJ'USj 

jty  U  j>-  A^ill  cJf/  J3I  jj-lill 

JIJ1  £aJ\^Sj^J%  J 

I  aaL*^*  ^/tJ!  ^  I  (  C^J^T*  ) 

*  I  ^  J I  \^.p*j  (1)  li  0  ^-11 1  l/»  1  *  4.*$  1*1  I  j^j £>■ y  i 

Ax,t  vj )j^K>  J  j4,wi  e^x*  O J^5  \ySLM  jis^H  J  Ulj 

jjAs  I  (..^Ji*.)  l/«  1/9  AJilsJI^  b  *  Aj-\^»  ?*->~y 

l  1-9 1  /jvJp  ^4  1^.9 *y{~>“  I 3  •  I  X^.Xe2P 

U  .i>JI  ^  14  J  4>JI  Vj  ^  Jll  ^IjU 


If  J  J  4e>-j»  fj*  U  ji  4?  jA  H  (*JaU-  Sill  U  \j  •  Sail  4  'jf  :  J  ( ^ 

(3  4***s  j^—P  ^ ja  {j,  j j^Cr  U  l^v«  (j^  j  x»j  y»  j\  9Ax^> 

ij ^y\~ J  v Jl^5\xL  \  j*.a)  li  ^  j j& 4j<  li ^ j  V>  J  4 j-XaS  b  l^)SC^ 

*  4*^.9  U  OjiLzJ!  ^  Ijj  S^JI  lyj*-Sy\  jr\*^  ( J>j  *  iS-T 

.  l^.  \s j>;j*  i  4ic  4j  ^ull  :  J 


\r\  — 


iX^\  J*J  (jjJWl)  ^4.^*3  J,  UJI  £jJI  Ul J 

*  «  J*^  \j  \j 

<JJ^i  j*j  (jj^^ji) 

oru  L :  jl; J  y$j  *  I j.y  \(j>i  ^j^LJI^Uaj  i  \eA >j  jl 3JI 

"cA:  t$ JT^I^y-bj^or  U  U I j 4  j?~ i$^jjr 

or  Lj  c^iii  j  a^i  j.  j:rvi  j^b  on  oSMij 

T3j^J  *  WS>  ^5*clil I  jl j  »  ^psxiil  jJT^I  TT'jlo- 

*  ^yi(Ujn,rv^ 


^  A,' 


A** 


OL  Jb^  Aj!)1^  L^Ji)l  ^3  S/U)l  Ulj 

*  \a^a  \3b  aJL^  Ai>~j3  (j^y  j  y )  ^ 

^j^bLvil  jS' !  Ai>-ji  \  ^y]JtP)  ^  <JLs  ^  dl  jrj Jl  Uij 

♦  U^  If.  Jilj  JjSli 

■bjfiS'  A — £~J  Atf»ji  ,^£>J  (^^3}.  3  a]  _ -&  dU  ls— ~ b 

LI  <>JI  ^  ji’j  y*  cJL  bl  JAb  Jin  * 


.  jrui 


^  olilLsJI  0  ^-^7. 


c  C- 

L^jill  ^pA  t  j  jJj  aJ  —  Jj\  Ul  j 

*  a!  (jy.^r'^1  A*  <*3  4  (^y ’y  L  •**' '31  y 


\  0 


.  iuu,  :  J  <T) 


•  oljLjl”  :  J  ()) 


^  r  \ 


S  e 


oU"  b*j>  Ab-ljJI  o^JOijl  t, _ 'A&-  0 |$^  U  Jull  bjlj  *  j*a. Jl  Ifcjt 

Aj J^\  ^J*  J^Z  ^  00*^“  If-^ASOj-l  JA  J 

A^axJI  «■ j^j  OAb  ^ja  00-0>vi  *  i3j^t  Ol  l^bb  ^  ^y» y  ^/j  l^U 
sJOl*0jl  bl  Ad-J-ljc-  S/JI  00j IS" /^•4J  *  <_^byz>  J 

*  ^u2*JI  |  ^w> 

<_Jy?  JaJ^Ajld^LJJlia^j  ^jA^^^il^AO ^i)l 
o juJ  1  £•  O I  a jJI  o^  j  Axy  (3 J  *  Jajc  j»  i  i^y? yo  \&- 

J*il)  'Z*>y£'  1  jl j  (jl)  A*tOj  o^*H  o^b  L$  U 

A^XjJI  9-y*>  yby  A^j j&j\  (JOd j£-\  bl  b*  l* \y »  lj*Ji J ! 

O'*  &  bl  JjSlI :  V-tr*  £  jl  J*1 

1^9 ^r  c^a5^c1XA*>  l)  I \j  *  o _/j  Ail  ©I J  jC y+ 0  A*X^JI 

o^^dr^l  f  \  j£  I  ^|  JjjljA  jj)  ol  a^J1  oj  Jl^l 
jlj  ©Ju  l^l  ^cli  A> J  Jo  ^1  jld  «£/UI  s-^JI  Oj  (J!  AJ jJ 
Jfcl#.*b^-  ixJ  oo;£  bl  Ltlli  jioU  J5  ]jUj^  jIT 
^l)l  J^|  j  C*4 j  jld  *  AsoJ-l  u-^i?  (Jl J  ^(JbJI  £^1  J^l  (Jl 
fi-(J[UI  ^Jl j  «-<o jiH  ^  o^C-^l  bl  ^Jcli  o^5^  Jl  *LibJI 

^  d*>- y£  j\  00 J*->&  Oi  aS-J-I  00»tj  ol  L y2j  |j  «  <LaoJ1  /^* 

* 

•  oj^j  ct^i bJ* o^bld  *  A-AXjJI^a  *^JI  (jl^ld « If-jl^O*! 
^l* j  AOjJIa^^O  ^y>-  f-yZl} l^ac-  bl  0^1 

*  (o Jua)  a]  Jl^  oJbll  c-jyOai J  ^o*iJ>  Jd ji* lk_yj^jy  I*4) o^o 
O^JIfilr  j  jli^SlI  ^14  j  oU>-^l  jjl^MCJ>- «: >JI  ^  bl  ^aj 


i  r  a 


Ic  J  j^?J)\ 

c;|T  lx  JJ  Jdl yLflll  CJ|f  lx  jj 

4j£sJI  (J  U|  *  4~<L$sJ!  Jjj  <l5sJI  3  o jLi  4>  j\  s _ 3^A^>- ^  U| j 

o i^lli  (3  l^U  4^-flSsJI  3  U lj •  aL®  j\  © o JiLf  oL 
lx  jj  «>Ua^  c;IT  lx  j  l^-ld  o jJUI  3  Li  *  Sjill  3j  ^jijl  3j 
L-v  jj  4L1p  CJlS"  Lx  j  1^1$  |»l yjl  3  L|j  *  *ta j*- 

a^»j  aX-  Uj  1 4j&  j>-  ijLc*:  IS^lx  j  1^1$  Ulj. 

<jlS^  l*  l»-j  ^3 1  j  a^m\j  1-^ls  ♦  4j-^p  l  X  j  j 

*  * 

\^jLL  jlT  u  Ijc>j  6 ^  jj  4s!  4*Ja,P  lj  Jull  -3  I  j  •  (J.j'jl 

•  L^Aj  Ja-* ^3  4**>  bJI  o yJLfill  i^jLio-  jfc"  U  l«l j  ♦  aJW!  o^JLa)! 

o ijull  0*^  •  «-La^  4i)Wl  ^Ji\s>-  o j*JI  j 

o ^  J i d-« fef  jli  •  AjCjJL AjCXj  j*£.\\^>s£ 

*  4~C.*jl.i! 3U  J l 

A)  jJLl  Jp  jjju:>-  ^jb  ^laJI  4.JL  taol j~*>  £*  Lu|  0 l/Cj 

,3  cJlS^ (j<rlto  (jA)  I3  old  *  l^.  jL  Jl « ^jull  4i J  tables 

H 

o^L  4jLJa)  o jcS'  Aj  jJbj  ^ja  o _/JI  Is" olji  *  l^-^l 

aR\j  Jiit oir 

4*J jj*)l  j^LU  3  o£"  l*  Jill  ^L  Ij  *  o-\i- 1  ^p  S>$L!  3P 

3*  l^»  4j  )\  3 U  3 ^Ll  Aj^  C  43 -L I  £^0 ja  j\c  3 

Ixl  4; Is  l ^  Ul  sjlT^P  jIjcuI 

3-L-^jI  L  43 -\L  1  3*^L  k*— i^*J  *  L ^a]! 


\  © 


—  u  \  — 


\  0 


*  1^%»J  l)  ^ sU  1)  I^-vA-ai  IaA«**/^£ji  ^^<!2a!  ^  C^"*^2) 

1^5  Aj*X>  ^1j  AdA^-l  o j!  j\A>J y*s2.J\  (^£0  A.j^l  ^  (JlAi?-  lj>U 
4!w»j  frl ^Al  A*,wi  l  *  Aa.*  •  \tf  frill  jljMj  «  jjJI 

frl^^ll  O^J  ^,&L»  A\aj  I  l'4  ^“WjJI  '  -J j)  A^Jvi  U 

A^*J  j*C  I  A**J  jSL*p  I  A'*AJ  £ I  A’.aJ  AijJjll  1 4  A*aJ  j^'2J>-  I  A'aAJ 

*  •  *  ^J,  l^2.>-  (Jj'l  1 

ZjAtC^  A'i-Xc>~  (£j*9  j\+J$  AjIPcIs  U  AL*^  1 ^4!  |  Aj*^  frl — ,lljj 

AApAs  \a  A'aaJ  *  e>j**A  j  k\£  J  I ^ifi.***  i^jIaII  ^ 
C  ^ai- 1  l^A-^  jtyaJ  Jg>-  l*£"l£  t-  -1^  Aj?  Ia^ 
I  ^JA^c-1  ^^4  ^*aJIj  Aj  j^p )\  A_a3  A^-  U  A^»j  *  Li  lya>- 
jl!l  frl^iz.  J!  oj]  jl]  l)  I^vAA  j\.yP  *  (  '  ^  A>- 1  \j 

[  .  .  .  IjO, 

<*jj  J£  <•  j  *'-H  (ji*;  «-li»V'  ,>  (*J»  <_/"  -A> 

frill  ^-1 U|  i)\>  jJp  A^jlJi  A5jj)l  oV  *  *U  Av?jle 

*4jAA;LI  Aj  jUJ  I  i**>"  J*" ^  AjA.*  jlS^bl 

SU  aJ ijjT", <3  j*^ j  c  ^juII  3  |j^  Aj Is  J^l  f^yJ I  l*lj 

*  frLil  j (j  {j# j*>  Aj  1 

•  1$.  V  4)U  JWI  ^jJI  Ulj 


|i  ji)l  Ai»\  &\  I3..U  ^c-  <— • yAC*  /»^J1  Sa_^  :  J  ^  ) 

“4*\^9X&}\j#S 


\  t  •  — 


1^1  j  •  j\c^a  (, u^y^i  ■ )  aJ  c-^i 2.5! j  ax* 

*  (j*\j>,  l^x-^  jly^j  ^jji)l  JS y-  a*1c  3*:)!  jl  ^:x)l  ^y»j ! 

axJ!  ^1^1 

*  AJLO>J  l^i.*  ^Iwil  A^.C^i  JjN 

*  l)  J^A\  a]  (Jl4)  l-«^-^i5*-!  ;  ^«.^>  — *  AcIaO  \y 

0!  1^.^-w  c3 ^iij  *  ^  ^^jUkOuJfjl  ^  4^1) jJIj  4  (Jl^j 

j*j»  1- jtriijwi^jji Uj.^it 

*  A^x ,v*l 1  ^  jx)  pjj  /j/®  JjC  C  c»)  .AO  4j 

CF^j**}*  •  J  *  CjA(y^  0*%+*  fj*  jj<>  j^jAji  £jill  Ulj 

o ^Ik)  jls^lj  O 1$ 1*0  j^'VaI  c^j*1  ^  !j  *  oLx^atlj  *L*xll 

*  Ijf  J**P  IS  6  L,  fi^l,4  ^J5^«  <•  Off-  O 

lij"  J  A.£j  a!  (JliLi  4£aA-I  U'ij  — 

^  A^^li-’l  aSUII  j>  l^L^lj  l^c-Lvslj  'aiaA-I  ^.0  t^l'-v^I 

•  IJub  \^K 

*L_ il 

(^A*  O  ,  !  AjA _ aIJ^I  Aj  ^AO  I  ^J,l  AaXa^II  .*/*  It®  ^  Ij 

*  ♦♦ 

aILIp  Aj  ^A>j  Aj|  Is j^»*  Ai  j  *  *111  j  (\c>’ y  y&J  (j^ AjaA-I 

j &Jl)  JU&r^i  o^  j  Aj a  JiA-  1  *r >  \?k?c*$  aSaA-I 

1^-1 !  jJsJ j  C  AS ^*11  ^^ai^sAcOA  (j!  Aa>  *a1*)I  6  A.&J  4  ^jlA^I 

jf ^Jc  Jooa  oU^l^li  jf *Iaa>1  ij  Ulj 

4  «  ^  g, 

y*}  Is  ^xJ*>  AaXaP  ^1«As  *<A*)I  sAa  A^  1^  I  i^jf  01 


\  ^ 


«  ^6(T9  :  J  H) 


\tr  — 


I jjLjalte  oA*il  ^y»  Jyl^Jl  U  \j  *  l^iLidl  JU|  A^c- 

^ ^  ^4 All  J^jUl  Js^JI  U|j  «  oJIjA 

AV“.  (*jjyj  (criWl**)  A*A'  i 

jU-l  ^^^Jl  oV  <AAJij  «  a^aju  I  jisJJ  p^LaII  ^ 

A*a.**  jlXd  A**«  a] y  h^J~  l-il  £UjJI  J  ,^jJI  ^Ll! 

>JI  Jl  Jii-  Ul  jkall  diji  .  jUI  Ul  c- j\  jLi 

•  Js^JI  l^d  aIj  ^LaJI  JjrJI  <3  1  ^1  JjjyJl 

jJI  ^Ikll  ^1  ^  aUJI  Jl  aIUt^  Jyll  Ijk^l  a5j 
j£)  U  J~ i  j^J?'0  *  UJ~I  ^VVI  Jl  c^*)l  J  ur* j™ 

.  o^lkll  £/u)l  j*V  I  (j^  ij*  tc-ji  Ai  il 

jy*il  J^l  (_^>aJIj  JA2.JIJ  U|  jjNT  (A*jttl  //Jljft'y  lj^ 
J*aJI  Jj  •  jJ>C  A)  Jji\  ^j^yaJI  J  jl  jt 

*  U^Uyu*!  y&j  rJljl*^  '^A^  |  jU  I 

j|  4x*  l  J •*&  A)*^)  U_9  U jK+»  \j  *  y&J 

jUa,  A I  AX.*^  C  .J&Ad  4$yU  i  l  ^aA)  OlAXy^  *  kiAd  ^yj- 1  1  .a  &  ■«< 

t>*!l  j  j jjC  j|  ^y* ywaJI  J  1  Jki  lilj  * 

J_^a  j jS.  ^11  <U~ajJ!  aJ  U|  j dll  j  jlj  o^Ailk  A?  I 

Ulj  *  [/u5^  l  jy  l >>jj  f  Ua!I  jl  Ulj  *  -aJI 

Ao- 1  -k*  *A  jlT  Ul  lr Id  ^1  lr  j J)l  ^aJI 

j"^.|  jt  AAaaaIIj  ^IjjV'  ^JJl  J^4  is*  j\  ^*1^1 

aU  i,%  j  Jl  ^<s^aII  Vw> A«A*d  *  I  J  »»*  A^ysll 


—  U  T  — 


or 61  Jll  frill 

‘SJ*~ ^  0A»  1 J  *  6^  oAo'ljJI  Qyi!  (jA^)  ^  ^6  £  *y  jl 

^V*  *)}  c-^IT jlj  *  2jf  d^.>- A?  <1)1  l_^|  CAAc-  ydl 

At  Olid  (J  aIaII j  *  >-  A 3  i_)l  L_ l£ 1 

AJ  y£  ^aSI  A^aII  > _ 61  0)}a  Ja  <Ua^-I  ^dv>  ^1 

6«T  6A_dl  (j  <J0J  AS  A  I  IjT  J  U  ^A)  A9j  *  AjA-^.,4  J>)l 

*  OA!aJ*.c  c-iT dl*U*  I’tj  .^UaII  oAaII  j  ^1  ^y  s-lli 

jU  *  l^yT (^C*a\I  o A?-U!  ^j\A3  ^5*hJI  jir  6l^jl  ^.isi t 
Ali  *  (waI^  j!  A /S^j  a> I  Adi  ^3  <s  a~<*'/#  1 3^ ^/s^aII  or 
^JJa  A li  A  I  ^/g^aII  ^  jl  SAtf«-lj  (J-va!  or 61 

UJj.saJlI  ^  JJa  lUB  jU  ^jai^  ojLjJl  jrolj-frLll 
^dl  4^  jlAic  Jj  j]*  jUj  Ai  or 6li  cJj\  JZ  J- 
^y  J>d  ^Ji  4.iAi-l  ^•Xsjbj  ^.a>  j  t  j  I 
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i  *)! \jil*  jJi s*  AZ**>  >X>-\j  ^T* ,y  1 \jSSj  7^\’\*ji~u\j  L^J^I 
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I  **■33  (3^^  *  oA^  J)l  dA&  i  -dd— 1iQ  Akj3«v* 
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l*A  *  ^  l-fl^x  j *■*>£-  L-  |  (J  SavR-®  ^3 A£  I  *  <C**»(J 
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r«  *  fr* 
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*  L  \  :  O  J  ^  ^  1»  «  o  ^  A I  »  :  J  ^ 


—  r  ^  r^  — 


5j[U 

AAa3  3  1  3,/\£"  lA*^^ 
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Jj-am  <3^ i  <*S^<*A  lil  1  3 j^*-4  3 J&-  AC  1  Ao-  Jj 
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o  U-  j  ^L*«  :  O  ^  ^ 


-  nt  - 
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<_£  jjl  |«r  p-u f-lili  D^ail  ji 

a-A^i  *  jlr!  1  tiLiJI  oIa  S <3 

-\ij  *  L^Ij^'o  i^J,  Uf  j  i  ^SS  ^j^SlS 

^-"Ul  ctl*-**-'  oS  I  l)  I3  4  4^1  l»« 
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Y\Y->Y*A->Y*V->Y*oj^-OnV->NM-'n^-> 

Y  A  j  ^  o  £>£■££  u 

^  Y  0;  ^ '  ■V*  O'. 

$ 
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“H  —  *\r^  —  1^  j  t  A —  ^  ^  ->  V  j  o  jf  J^'  u  *1^ 
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